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ABSTRACT

Background: The role of testosterone in erectile dysfunction (ED) among the general

population has been established, but among HIV, positive men are lacking. Hence, the

present study aimed to study and correlate serum Testosterone hormone to ED and

associated risk factors in HIV men.

Material and methods: This study was a cross-sectional study design involving 75

HIV positive patients. The study subjects were analyzed for serum Testosterone

levels. Erectile dysfunction was evaluated by using the international index of erectile

function (IIEF-5). P value < 0.05 was considered statistically significant. IBM SPSS

version 25 was used for statistical analysis

Results: The prevalence of erectile dysfunction in the present study was 96%. The

majority (54.67%) of them had mild to moderate ED, followed by 36% with mild ED,

and 4% of them had no ED. Hypertension was found in 14.67% of the study

population. The mean IIEF Scores to be 16.15 ± 2.93 (95% CI 15.47 to 16.82). The

relation between depression severity and IIEF score was statistically significant [P

value <0.001].In our study, we got a weak positive correlation between CD 4+ count

and Erectile disfunctionwhen serum testosterone was normal in the age group 20-

49yrs(rs Value: 0.316, P value: 0.163). There was a moderate positive correlation

between Serum testosterone and EDin the study population (rs Value: 0.680, P value:

<0.001).In our study, there was no correlation between age, and abnormal testosterone

and ED [rs Value: -0.459, P value: 0.003]

Conclusion: Prevalence of ED among HIV positive patients in the current study was

96%. Serum Testosterone and depression correlated with ED and were the factors

associated with ED. In our study, we got a negative correlation between CD4 +count,

age and ART with ED in HIV positive patients.



vi

CONTENTS

SL. NO. TOPIC PAGE NO.

1. INTRODUCTION 1-3

2. OBJECTIVES 4

3. REVIEW OF LITERATURE 5-25

4. METHODOLOGY 26-28

5. RESULTS 29-71

6. DISCUSSION 72-83

7. CONCLUSION 84

8. SUMMARY 85-86

9. BIBLIOGRAPHY 87-100

10 APPENDICES

I - ETHICAL CLEARANCE CERTIFICATE 101

II – CONSENT FORM 102-105

III – PROFORMA 106-110

IV – KEY TO &MASTER CHART 111-118



vii

LIST OF TABLES

S. NO TABLE DESCRIPTION
PAGE

NO

1 Classification and common causes of erectile dysfunction 5

2 Descriptive analysis of Age in the study population (N=75) 29

3 Descriptive analysis of BMI in the study population (N=75) 29

4 Descriptive analysis of Gender in the study population (N=75) 29

5 Descriptive analysis of questionnaire in the study population (N=75) 30

6 Descriptive analysis of IIEF score group in the study population (N=75) 31

7 Descriptive analysis of IIEF scores in the study population (N=75) 32

8 Descriptive analysis of Depression severity in the study population (N=75) 32

9 Descriptive analysis of comorbidities in the study population (N=75) 33

10 Descriptive analysis of ART regimen in the study population (N=75) 34

11
Descriptive analysis of PHQ-9, serum Testosterone, CD4 count, duration in

months, art regimen duration in study population (N=75)
35

12 Descriptive analysis of laboratory parameters in the study population (N=75) 36

13 Descriptive analysis of bilirubin in the study population (N=75) 37

14 Descriptive analysis of clinical parameters in the study population (N=75) 37

15 Descriptive analysis of USG abdomen in the study population (N=75) 39

16 Descriptive analysis of CXR in the study population (N=75) 40

17 Comparison of Age group across IIEF score group (N=75) 40

18 Descriptive analysis of Gender across IIEF score group (N=75) 42

19 Comparison of IIEF score across Depression severity (N=75) 42

20 Comparison of comorbidities across IIEF score group (N=75) 43

21 Comparison of ART regimen across IIEF score group (N=75) 44

22 Comparison of serum Testosterone group across IIEF score group (N=75) 45



viii

23 Comparison of Hb group across IIEF score group (N=75) 46

24
Correlation between Erectile Dysfunction and Serum Testosterone in the study

population (N=75)
47

25
Correlation between Erectile Dysfunction and CD4 count when Serum

Testosterone is normal in the Age group 20-49yrs (N=21)
47

26
Correlation between Erectile Dysfunction and CD4 count when serum

Testosterone is abnormal in the Age group 20-49yrs (N=29)
48

27
Correlation between Erectile Dysfunction and CD4 count when Serum

Testosterone is normal in the age group > or =50 (N=13)
48

28
Correlation between Erectile Dysfunction and CD4 count when Serum

Testosterone is abnormal in the age group > or =50 (N=12)
51

29
Correlation between Erectile Dysfunction and ART regimen duration in normal

Serum Testosterone (N=34)
52

30
Correlation between Erectile Dysfunction and ART regimen duration in

abnormal Serum Testosterone (N=41)
53

31
Comparison of ART regimen across IIEF score group in Serum Testosterone

(normal) (N=34)
54

32
Comparison of ART regimen across IIEF score group in Serum Testosterone

(abnormal) (N=41)
55

33
Correlation between Erectile Dysfunction and Age in normal Serum Testosterone

(N=34)
56

34
Correlation between Erectile Dysfunction and Age in abnormal Serum

Testosterone (N=41)
57

35
Comparison of Depression severity across IIEF score group in serum testosterone

(normal) (N=34)
58

36
Comparison of Depression severity across IIEF score group in serum testosterone

(abnormal) (N=41)
59



ix

37
Comparison of Hb group across IIEF score in Serum Testosterone (normal)

(N=34)
61

38
Comparison of Hb group across IIEF score in Serum Testosterone (abnormal)

(N=41)
62

39
Correlation between Erectile Dysfunction and BMI in normal Serum

Testosterone (N=34)
63

40
Correlation between Erectile Dysfunction and BMI in abnormal Serum

Testosterone (N=41)
64

41
Comparison of Age group across IIEF score in Serum Testosterone (normal)

(N=34)
65

42
Comparison of Age group across IIEF score in Serum Testosterone (abnormal)

(N=41)
66

43
Correlation between Erectile Dysfunction and HIV duration in months when

Serum Testosterone is normal (N=34)
67

44
Correlation between Erectile Dysfunction and HIV duration in months when

Serum Testosterone is abnormal (N=41)
68

45 Comparison of median IIEF score with CD4 count (N=75) 69

46 Comparison of median IIEF score with CD4 count (N=75) 69

47
Comparison of median IIEF score with CD4 count when Serum Testosterone is

normal (N=34)
76

48
Comparison of median IIEF score with CD4 count when Serum Testosterone is

abnormal (N=41)
76

49
Comparison of median IIEF score with CD4 count when Serum Testosterone is

normal (N=34)
71

50
Comparison of median IIEF score with CD4 count when Serum Testosterone is

abnormal (N=41)
71

51
Comparing the prevalence of ED among the study population across studies to

present study
73



x

LIST OF FIGURES

S. NO FIGURE DESCRIPTION PAGE NO

1 Factors that determine sexual dysfunction 10

2
A diagrammatic explanation of penile smooth muscle contraction -: the flaccid

state
11

3 Penile smooth muscle relaxation -: the erect state 12

4 Pie chart of IIEF score group in the study population (N=75) 31

5 Pie chart of Depression severity in the study population (N=75) 32



xi

6 Bar chart of comorbidities in the study population (N=75) 33

7 Bar chart of ART regimen in the study population (N=75) 34

8 Cluster bar chart of comparison of age group across IIEF score group (N=75) 41

9 Cluster bar chart of comparison of comorbidities across IIEF score group (N=75) 43

10 Cluster bar chart of comparison of ART regimen across IIEF score group (N=75) 44

11
Cluster bar chart of comparison of Serum Testosterone group across IIEF score

group (N=75)
45

12 Cluster bar chart of comparison of Hb group across IIEF score group (N=75) 45

13
Scatter plot of Erectile Dysfunction and Serum Testosterone in the study

population (N=75)
47

14
Scatter plot of Erectile Dysfunction and CD4 count when Serum Testosterone is

normal in the Age group 20-49yrs (N=21)
48

15
Scatter plot of Erectile Dysfunction and CD4 count when Serum Testosterone is

abnormal in the Age group 20-49yrs (N=29)
49

16
Scatter plot of Erectile Dysfunction and CD4 count when Serum Testosterone is

normal in the Age group > or =50 (N=13)
50

17
Scatter plot of Erectile Dysfunction and CD4 count when Serum Testosterone is

abnormal in the Age group > or =50 (N=12)
51

18
Scatter plot of Erectile Dysfunction and ART regimen duration in normal Serum

Testosterone (N=34)
52

19
Scatter plot of Erectile Dysfunction and ART regimen duration in abnormal

Serum Testosterone (N=41)
53

20
Staked bar chart of comparison of ART regimen across IIEF score group in Serum

Testosterone (normal) (N=34)
54

21
Staked bar chart of comparison of ART regimen across the IIEF score group in

Serum Testosterone (abnormal) (N=41)
55

22 Scatter plot of Erectile Dysfunction and Age in normal Serum Testosterone 56



xii

(N=34)

23
Scatter plot of Erectile Dysfunction and Age in abnormal Serum Testosterone

(N=41)
57

24
Staked bar chart of comparison of Depression severity across IIEF score group in

Serum Testosterone (normal) (N=34)
58

25
Staked bar chart of comparison of Depression severity across IIEF score group in

Serum Testosterone (abnormal) (N=41)
60

26
Staked bar chart of comparison of Hb group across IIEF score in Serum

Testosterone (normal) (N=34)
61

27
Staked bar chart of comparison of Hb group across IIEF score in Serum

Testosterone (abnormal) (N=41)
62

28
Scatter plot of Erectile Dysfunction and BMI in normal Serum Testosterone

(N=34)
63

29
Scatter plot of Erectile Dysfunction and BMI in abnormal Serum Testosterone

(N=41)
64

30
Staked bar chart of comparison of Age group across IIEF score in Serum

Testosterone (normal) (N=34)
65

31
Staked bar chart of comparison of Age group across IIEF score in Serum

Testosterone (abnormal) (N=41)
66

32
Scatter plot of Erectile Dysfunction and duration in months when Serum

Testosterone is normal (N=34)
67

33
Scatter plot of Erectile Dysfunction and duration in months when Serum

Testosterone is abnormal (N=41)
68



Introduction

Page 1

INTRODUCTION

The global prevalence of HIV/AIDS in 2019 is nearly 38 million population,

were 36.2 million are adults, and 1.8 million are children less than 15 years of age.1

India is the third largest HIV epidemic in the world, possessing 2.1million HIV

patients.2HIV prevalence is higher among men than women, with 0.25% of men and

0.19% of women living with HIV as of 2017. This is due to high prevalence among

key populations, including men who have sex with men (MSM), migrant workers and

men who use drugs.3 The quality of life, emotional well -being and physical health of

these patients is compromised. So is the sexual health, especially in HIV men.4

Sexual functioning and quality of life are interwoven phenomena.

In Human Immunodeficiency Virus (HIV) infection, sexual health has always

been an issue of interest. The prevalence of sexual dysfunction has been diverse and

increasing from 30% to 74%.5,6 There is now general agreement that sexual

dysfunction is more present in HIV-infected men than in non-HIV-infected men.7

Erectile dysfunction is strongly associated with [lower urinary tract symptoms] LUTS

in and the person with benign prostrate hyperplasia (BPH). In various literature, it has

been found that Erectile dysfunction is common in ageing men with risk factors such

as hypertension, cardiovascular disorders, cigarette smoking, obesity, dyslipidaemia,

diabetes mellitus, metabolic syndrome, stress, anxiety and depression.8 In general,

sexual dysfunction in young men can be could be due to psychogenic, hormonal,

medications, drug/ alcohol abuse or systemic conditions.

We have four important factors which are associated with sexual dysfunction

in HIV/AIDS patients-: mental, hormonal, pharmacological, and other morbid

conditions. Many HIV patients have a guilt feeling that they acquired HIV from the

sexual transmission; it may be a mental factor that negatively influences their sexual
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response. This type of psychological factor may explain higher rates of sexual

dysfunctions in homosexual and bisexual men.9 Earlier Hypogonadism was one of the

most common causes of sexual dysfunction before the introduction of HAART. The

prevalence of hypogonadism has been lowered with the introduction of HAART, but

it still remains the most common endocrine disorder of HIV-infected men.10

Moreover, estradiol is often higher in men (50% of them) on HAART, possibly due to

augmented peripheral conversion of androgens to estrogens in lipid tissues.11,12 HIV

patients on HAART lipodystrophy is very common, and due to increase number of

fibroblast and macrophages in lipotropic areas, testosterone gets converted to estrogen

by intracellular aromatization. The pathophysiology of the sexual dysfunctions in this

population is due to an increase in the level of estrogen, lipodystrophy and low sexual

desire.12

Hypogonadism in HIV-infected men have similar features like of androgen

deficiency in the general population and is characterized by loss of facial and body

hair, decreased muscle mass and strength, a high percentage of body fat, low libido,

erectile dysfunction, testicular atrophy, infertility and gynecomastia.13 Depression,

fatigue, low energy, poor concentration,  anaemia and low bone mineral density with

osteoporotic fractures.13

The need for the study

The prevalence of HIV in India is high, and the sexual health among this

population is often less studied due to social stigma. Although there are reports of the

prevalence of sexual dysfunction among HIV patients, there exist variations due to

sample size across studies. There is a wide spectrum of endocrine abnormalities

witnessed in human immunodeficiency virus (HIV) patients. The etiological factors

such as mental status and hormonal factors in young HIV patients have shown an
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important role in sexual dysfunction. The role of testosterone in erectile dysfunction

have been extensively studied in the general population, while in HIV, the causes of

serum decline of testosterone are still debated. Hence in the present study, we

attempted to correlate erectile dysfunction with clinical factors and serum testosterone

in HIV positive patients.



Objectives

Page 4

AIMS AND OBJECTIVES

 To correlate between erectile dysfunction with clinical factors and serum

testosterone.
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REVIEW OF LITERATURE

1. ERECTILE DYSFUNCTION:

a) Definition

Erectile dysfunction (ED) is defined “as the persistent inability to achieve

or maintain an erection adequate for satisfactory sexual activity.”14

b) Classification

Table 1: Classification and common causes of erectile dysfunction.15

Category of Erectile
dysfunction

Common disorders Pathophysiology

Neurogenic

Stroke
-Alzheimer’s disease
- Radical pelvic surgeries
- Spinal cord injury
-Diabetic neuropathy
-Pelvic injury

Interrupted neuronal
innervation
-Failure to initiate NO release

Psychogenic

-Depression
-Psychological stress
-Performance anxiety
-Relationship problems

Impaired nitric oxide (NO)
release
-Loss of libido
-Sympathetic nervous system
activation

Hormonal

Androgen Deficiency
-Hyperprolactinemia
-Diabetes
-Chronic opioid use

Loss of libido
-Inadequate NO release
-Morphological changes in
the penis (atrophy)

Vasculogenic (arterial
and cavernosal)

-Hypertension
-Atherosclerosis
-Hyperlipidemia
-Diabetes mellitus
-Obesity
-Trauma/pelvic fracture
-Tobacco Use
-Peyronie’s disease

Impaired penile veno-
occlusion
-Inadequate arterial inflow

Drug-induced

Antihypertensives
-Antiandrogens
-Antidepressants
-Alcohol abuse

Central Nervous System
suppression
-Decreased libido
-Alcoholic neuropathy
-Vascular insufficiency

Systemic diseases

Ageing
-Diabetes mellitus
-Chronic renal failure
-Generalized
atherosclerotic disease

Multifactorial
-Neuronal and vascular
dysfunction
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c) Epidemiology

Numerous studies have been researching on the epidemiology of erectile

dysfunctions in different ethnics and conditions.  A known fact is that erectile

dysfunction is more prevalent in men of older age given by: the European Male

Ageing Study (EMAS) and the Massachusetts Male Ageing Study (MMAS).16 The

MMAS exhibited an overall frequency of mild to moderate ED of 52% in men aged

40–70 years; and suggested that ED was significantly associated with overall health,

age and mental health.17 In contrast, the EMAS, the major European multicentre

population-based study of elderly men (40–79 years) which is based on various age

subcategories, stated that a frequency of ED ranging from 6% to 64%  is increases

with age and with an average prevalence of 30%.16

There are limited studies on the prevalence of ED globally.18,19,20 From these

limited studies it can analyze that there is a greater prevalence of ED in the United

States and eastern, Southeast Asian compared to  Europe and South American

countries. This could be attributed to variations in the socioeconomic status, ethnicity.

Thus, it is recommended to research and explore other factors such as environmental

and genetic influence on ED.

Reports from USA, Netherlands and Brazil found the incident cases ranging

from 19 to 66 per 1,000 men each  year.21,22 however, these studies have shown the

lesser duration of follow up with non- uniformity in age and with restricted places of

subjects. The evidence from epidemiology have showed a significant association

between ED and lower urinary tract infection (LUTS)along with benign prostatic

hyperplasia (BPH) and LUTS related to obstruction of urine produced by BPH. This

suggestion was  upheld even after correcting for probable confounding factors, such

as comorbid and  age.18,23
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Erectile dysfunction and  LUTS  found in BPH commonly are encountered in aging

and aged men where other factors at risk such as diabetes mellitus, cardiovascular

disorders, smoking, lipid dysfunction, stress, metabolic syndrome, depression, obesity

and hypertension.8

Erectile dysfunction studied systematically in men greater than 40 years of

age16, the occurrence of ED in young adults is infrequently viewed to be of interest.24,

25 From a realistic experience of the researcher through his study found that one in

four men consulted him for ED  and were aged less than 40 years. 26 From another

study, it was found that 22.1% of men less than 40 years had low (less than 21)

Sexual Health Inventory for Men (SHIM) scores.27 All the data which is captured

were based on the real-life experience of the practitioners and were not well

appreciated by large cohort studies and prospective studies, thus more young men

with  ED were related to psychological reasons.The hints to the basis of psychogenic

cause can be included with good quality impulsive, self-stimulated and sudden onset,

chief life situations or past mental illness.  Other cause which includes anxiety, lack of

emotional awareness in young adults  with ED can be a symptom of a underlying

serious organic conditions.28,29

d) Risk factors

The documentation of the exact risk factors and pathogenetic reasons involved

in ED is the basis of exact diagnosis and effective treatment.
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Lifestyle factors:

Alcohol, Diabetes mellitus and smoking habits have steadily been exposed to

its effect on the erectile role. Direct association of dose-dependent on smoking and

alcohol was found to effect ED.30 Few studies have also supported the result of

alcohol use.31,32 Intake of low protein, low fibre diet and high on trans-fat and refined

sugar intake were also the related risk of developing ED.31 From a meta-analysis, it

was observed that good physical activity decreases the risk of developing ED.33The

cross-sectional and prospective studies have shown an association of metabolic

syndrome and obesity with ED.34It is well known that obesity-related to

hypogonadism and greater risk of cardiovascular disease, associated with greater

frequency of ED in men who were obese. But from the latest clinical studies showed

that association between ED and central obesity was independent of obesity-related

hypogonadism and comorbidities. 34 A hypothesis of increasing levels of TNF

(tumour necrosis factor- cytokine involved in inflammation )  may be a moderator for

these settings. 35 but however future studies can only confirm this.  Type 1 and 2

Diabetes mellitus, along with pre-diabetic, can also be a factor to influence sexual

life.36 Other diabetic-related sexual impairment include atherosclerosis, neuropathy,

endothelial dysfunction and hypogonadism.36,34,37

Cardiovascular disease:

Arteriogenic erectile dysfunction and cardiovascular disease are measured

diverse manifestations of a common underlying vascular disorder. From a 3

independent meta-analysis, it is suggested, that ED to be considered as an indicator

for  (coronary heart disease)38,39, and as a predictor of upcoming asymptomatic

cardiac events.40This suggestion is predominantly important in younger men aged less
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than 55 years and those with EDand no other comorbidities41, highlighting the role of

early diagnosis and meticulous management of ED-associated morbidities.

Consequently, the Princeton III Consensus Recommendations for the managing ED

and cardiovascular disease specify that incident ED has an alike, or even better,

predictive value for CVD than  other traditional risk factors such as smoking,

hypertension, diabetes or  dyslipidaemia.42

BPH and LUTS:

As mentioned previously, lower urinary tract infection in BPH is well

associated with ED. It is well noted that LUTS can be used as an independent risk

factor for developing ED in men.18. However, its pathophysiology is not known.

Psychogenic and relationship factors:

The psychogenic and rapport spheres need to be assessed in men with

symptoms of ED. The most organic cause, such as diabetes for ED, can also

contribute to stress and psychological imbalance. Anxiety to perform sex is another

frequently encountered reason for ED leading to low self- esteem, depression and

abstain from sex. Several psychotropic drugs promote sexual disturbances and erectile

disturbances.43



Review Of Literature

Page 10

Figure 1: Factors that determine sexual dysfunction.44

e) Pathophysiology

The penis remains in the flabby state when the smooth muscle is contracted.

The smooth muscle contraction is controlled by an amalgamation of adrenergic

(noradrenaline) control,  endothelium-derived contracting factors (prostaglandin and

endothelins and intrinsic myogenic control.28 during the sexual drive the erection

happens after the release of nitric oxide (NO) from the non-adrenergic non-

cholinergic (NANC) nerve fibres. Later acetylcholine is released from

parasympathetic cholinergic nerve fibreswhich result in the activation of signaling

pathways with decreased intracellular Ca2+ levels and increased cyclic GMP (cGMP)

concentrations causing smooth muscle cell easing.45 After the relaxation of smooth

muscle blood starts to fill in the lacunar spaces of corpora cavernosa, that cause a

compression of the sub-tunical venules, thus hindering the venous outflow (veno-
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occlusion). This cycle is reversed as cGMP is hydrolysed by phosphodiesterase type 5

(PDE5).45ED can result when either of these events is disturbed.

Figure 2: A diagrammatic explanation of penile smooth muscle contraction -: the

flaccid state:

|“a. Ca2+ influx into cells is regulated by noradrenaline signalling and levels of

inositol-1,4,5-trisphosphate (Ins(1,4,5)P3, which is produced from

phosphatidylinositol-4,5-bisphosphate (PtdIns(4,5)P2) by phospholipase C) in the

cells; increased intracellular Ca2+ binds to calmodulin, facilitating the formation of the

calmodulin–myosin light chain kinase (MLCK) complex. This leads to the

phosphorylation of MLC, resulting in smooth muscle contraction and a flaccid penis.

Noradrenaline signalling also inhibits adenylyl cyclase and modulates the RHO-

associated protein kinase (ROCK) pathway, which increases the sensitivity of MLC to

Ca2+, a process negatively regulated by testosterone. Endothelins and prostaglandins

from the endothelium also trigger an increase in intracellular Ca2+ to promote smooth

muscle contraction. B | When the smooth muscle is contracted, the inflow of blood

through the cavernous artery is minimal, and blood outflows freely through the sub-
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tunical venular plexus. ER, endoplasmic reticulum; MLCP, myosin light chain

phosphatase”.46

Figure 3: Penile smooth muscle relaxation -: the erect state

“a | Upon sexual stimulation, a normal erection occurs after nitric oxide (NO) release

from non-adrenergic non-cholinergic (NANC) nerve fibres causes the activation of

guanylyl cyclase, which raises the concentration of cyclic GMP, and after

parasympathetic cholinergic nerve fibres release acetylcholine, which activates

adenylyl cyclase to increase the levels of cyclic AMP. Signalling pathways that are

triggered decrease intracellular Ca2+ levels and lead to smooth muscle cell

relaxation. B | As the smooth muscle relaxes, blood is able to fill the lacunar spaces in

the cavernosa, leading to compression of the subtunical venules, thereby blocking the

venous outflow. The process is reversed as cGMP is hydrolysed by phosphodiesterase

type 5 (PDE5). ER, endoplasmic reticulum; InsP3, inositol trisphosphate; NOS, NO

synthase; PtdIns(4,5)P2, phosphatidylinositol 4,5 bisphosphate”.46
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2. ERECTILE DYSFUNCTION IN HIV:

2a) Epidemiology, Pathophysiology:

From the previous studies, it is evidenced that highly active antiretroviral

therapy (HAART) to ensure the best care to HIV men as this decreases the prevalence

of hypogonadism and controlling the infection.47 However, the frequency of sexual

dysfunctions in recent years with HAART have shown varied frequencies due to

inconsistencies in the methodology of studies, ethnic. These studies have shown the

prevalence of ED ranged between 9-74%, low sexual desire 24-73% and ejaculatory

problems in 36-42%.47A Clinical study done in 2001 on 78 HIV gay men found 69%

of men to have one and more sexual disturbances. The prevalence of ED was 38% and

slowly raised to 51% due to the use of condoms. Less interest in sex was found in

41% and delayed ejaculation in 24%.48 Another,cross-sectional study on the Brazilian

population with AIDS showed that nearly 50% of the men informed ejaculatory

symptoms, 33% stated ED, and 12% stated dyspareunia.49

It is well noticed that individuals diagnosed with HIV infection by itself

negatively effects the psychology of these patients leading reduced sexual urge and

those who are active have unprotected sex.6 practice of safe sex post-HIV diagnosis

has also added to negate the sexual role in the majority of individuals.6However,

subjects who have partners remain active in sexual life than those who do not have.50

2b) Risk factors:

The 4 important factors related to sexual impairment in HIV men are: mental,

hormonal, pharmacological, and other morbid conditions.

Mental Factors:

A feeling of discrimination due to HIV infection and side effects of

lipodystrophy prior to 12 months of the survey have shown low sexual performance
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even though they had partners.51A guilt feeling of having acquired infected through

sexual contact lowers sexual activity and leads to mental stress. This is well

documented in both bisexual and homosexual men.9Depression and anxiety both

contribute to less sexual activity.52 Depression,  older age  and greater CD4 count

was found    not to be related to ED, but, found high CD4 count to guard ED.53

Hormonal Factors:

Before the introduction of HAART, hypogonadism was the most common

cause of sexual impairment in HIV individuals. However, in recent times, high

testosterone levels may be noted in infected HIV individuals than non -infected

subjects. The introduction of HAART has decreased the prevalence of hypogonadism,

but yet endocrine problems persist in HIV subjects.10 individuals on HAART have

higher levels estradiol due to increased conversion androgens to estrogens in the lipid

tissues.11,12High prolactin is associated with sexual impairment as it lowers the release

of GH gonadotropins.6

Pharmacological Factors:

Drugs suchas fluconazole, ketoconazole, ganciclovir, methadone, megestrol

and cimetidine may lower the testosterone levels and cause sexual dysfunction.6

Diuretics, Antihypertensives, benzodiazepines, hypolipemic, antipsychotics

antidepressants are also linked with sexual impairment.5

Comorbid Conditions:

Morbid conditions are common in HIV-infected individuals, and some of

them are often associated with sexual dysfunction, those morbid conditions are

hepatopathy, diabetes mellitus, hyperlipidemia, hypertension, cardiovascular disease,

and alcohol dependence.54 Peripheral neuropathy is a well-documented complication

of both HIV infection and HAART, most common with thymidine analogue
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nucleoside reverse transcriptase inhibitors(NRTI). There is a significant association

between peripheral neuropathy and delayed ejaculation in HIV men.55 Another study

on 12 patients with ED reported neuropathy of the sacral region was associated with

protease inhibitor use, particularly indinavir.56

Pathophysiological Issues:

Significant autonomic dysfunctions were seen in HIV-infected individual.6

This result may describe the relation between delayed ejaculation and peripheral

neuropathy.55The physiological process of ejaculation is under autonomic control

through the hypogastric (sympathetic) and pudendal (parasympathetic) nerves.55

Another related point concerning the pathophysiology of the sexual impairment in

these individuals is that several subjects on HAART to treat their HIV infection have

lipodystrophy and have high estrogen levels and report low sexual desire. An

explanation to this is given by a mechanism: with increased activity and number of

macrophages and fibroblasts in the lipodystrophy areas where the majority of the

testosterone is converted to estrogen by an aromatization mechanism intracellularly.

This process is further augmented by tumor necrosis factor interleukin 6, and hydroxy

corticosteroid is already there in  HIV patients with lipodystrophy.12In older

individuals it was found that testosterone was decreased and estradiol raised in

relation to ED.57 Circumstantial evidence propose a correlation between protease

inhibitor use and sexual impairment. However, this finding is supported by only a few

studies.58,6

Clinical presentation and diagnosis of Hypogonadism in HIV:

Hypogonadism was reported high in HIV men prior to the introduction of

HAART treatment especially in men whose immune suppression was in advanced

stages (CD4 < 100 cells/mm3).59 in the past the estimated hypogonadism occurred in
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30 to 50 % of AIDS-related wasting.60 Ever since the HAART therapy is given at the

starting stages of HIV compared to past the prevalence of hypogonadism is lessened

with only 20% having it who have received HAART.61

HIV individuals with hypogonadism present with loss of body and facial hair,

with low muscle mass and strength, increased body fat, decreased libido, ED,

infertility and rarely gynecomastia.13 Fatigue, Depression, poor concentration,   low

energy, low bone mineral density with osteoporotic fractures and mild anemia.13

There is no specific guidelines or protocols in the diagnosis of hypogonadism.

But a cut-off for general population is frequently suggested who are suspicious for

hypogonadism clinically: that is later should be confirmed with a low serum total

testosterone level (generally <300 ng/mL) in two different samples in the morning

(8:00 h).62 There is increased sexual hormone-binding globulin (SHBG)among HIV

patients and therefore a free testosterone levels should be checked coz the HIV

patients may have normal  total testosterone levels, but free testosterone  levels are

low.63

Low levels of testosterone along with low or normal LH and FSH

(gonadotropins) are indicative of hypogonadotropic hypogonadism. These patients

should be further analysed for some reversible causes of deficiency in gonadotropin,

for example, hyperprolactinemia.63 Cortisol, growth hormone (GH),

Adrenocorticotropic hormone (ACTH),  thyroid-stimulating hormone (TSH) and free

T4 (FT4), insulin growth factor-1 (IGF-1), should be further investigated.60 other

investigation like MRI of the pituitary is recommended in subjects with a diagnosis of

hypogonadotropic hypogonadism to exclude hypothalamic or pituitary lesion.60
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Medication management of hypogonadal status in HIV subjects has shown to

improve muscle strength and mass and QOL and indices of depression and bone

mass.63

Subjects with other hypogonadal symptoms, low libido, low body mass or low

weight and loss of bone mineral density in spite of viral suppression on HAART, are

suitable for testosterone replacement therapy. 63 Though it is usually well endured,

testosterone-related side effects include oiliness of skin, acne and on long usage leads

to testicular atrophy and erythrocytosis.63

CORRELATION BETWEEN ERECTILE DYSFUNCTION AND SERUM

TESTOSTERONE IN HIV:

Testosterone – structure, function in short:

Testosterone is a primary male hormone indicative of sex differentiation and is

capable of constructing male features, fertility and spermatogenesis. The effects of

Testosterone are evident in the initial development of fetus that is in the first six

weeks of life where the reproductive tissues of male and female are alike. And at the

seventh week of life in utero, the SRY (sex-related gene on the Y chromosome) is

responsible for the growth of the testicles. Seminiferous tubules are developed from

the Sertoli cells of the fetal testicles.  The substance released by Sertoli cells called the

“Mullerian inhibiting substance” helps to deteriorate female structures such as the

uterus, fallopian tubules and vagina. The endothelial cells and fetal Leydig cells travel

to the gonad and start making testosterone to support the differentiation of the

Wolffian duct (paramesonephric duct) structures that become distinctive to the male

urogenital tract. Further, this testosterone converted to DTH encourages to form

prostrate and external male genitalia. Its function goes on to help in descending the
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inguinal canal during the last trimester of pregnancy. A lack of Y chromosome is

deficient of the SRY gene and thus develop ovaries, and these ovaries produce

insufficient testosterone where wolffian ducts are not produced. Thus, producing

female reproductive structures.64

Role of Testosterone:

Androgens have always been assumed to play a major role in male erectile

function because:

 There is a decrease in serum testosterone levels with aging and a time period

when the prevalence of ED increases.

 Castration usually causes a decline in sexual function.

 The sexual function returns to normal in castrated (severely hypogonadal) men

who undergo treatment with exogenous androgens.65

.Why there is a premature decline of testosterone in HIV:

In the majority of HIV patients with low testosterone level have unexplainable

low luteinizing hormone (LH), where an aberration of pituitary gonadotrophin

secretion can be explained or hypothesized. Hence the hypothalamic-pituitary axis

should be watched as the key elements involved in the development of T deficiency in

HIV-infected patients.66 BMI and visceral fat are found to forsee and contra wisely

related to total serum testosterone in HIV men. Suppression of the hypothalamic axis

also suggests decreasing testosterone hormone.67

In the absence of obvious obesity, fat relocation due to HIV-related

lipodystrophy leads, to increased visceral adiposity. Estradiol is identified to exert a

strong repressive effect on LH secretion by acting on both hypothalamus and the

pituitary in men66, the augmented serum estradiol levels related to adiposity could
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describe secondary hypogonadism in HIV men.67 High visceral adiposity and

increased Testosterone  aromatization into estradiol, contribute to  increased serum

estradiol levels in HIV men with secondary hypogonadism.so testosterone deficiency

and visceral adiposity can be reversed through weight loss and visceral fat

reduction.66

MOST RELEVANT STUDIES:

GLOBAL:

A cross-sectional study by Gomez T et al68 2019, aimed to find the

occurrence of ED and risk factors associated among HIV positive men in Brazil. A

total number of participants recruited for the study were 134, and the mean age was

44.8 years. The prevalence of ED among the population was 21.6%, and among then

86% had severe ED were the majority of them belong to low socioeconomic status

with low educational status. However, this study found no correlation with ED and

morbid conditions, age and ART therapy. Hence this study results found low

economic status and unemployment to be the main factors related to ED in HIV

positive men than other health-related factors and antiretroviral therapy.

A cross-sectional observational study by Fumaz, C et al4 2017, studied the

prevalence and clinical factors of ED among HIV patients. this study involved 501

subjects with a median age of 42years (IQR 35,48). The mean duration of diagnosis of

HIV was 6.3 years. This study found 58.5% of ED among the study population, with

30.1% with mild, 19.5% with mild to moderate, 6.1% with moderate and 2.5% with

severe ED. Nearly 19% of the study population were on ED medications. From the

analysis, it was found that all the variables correlated well with all ED classification

were of the old aged group, with increased time of diagnosis of HIV, nonadherent to
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ART, greater scores of HAD, infection with Hepatitis C infection and lower CD4

counts. From the multivariate analysis, it was found that all classification of ED

except mild ED correlated well with old age and greater scores of HAD. Hence this

study concluded that ED was more affected in well-controlled HIV patients with

psychological factors playing a key role in ED among HIV patients.

A study by Gomes et al69 2016, accessed the occurrence of testosterone

deficiency and risk factors among HIV men. This study included 245 men with HIV

infection. The prevalence of low testosterone was found in 29.4% were 56.9% were

found to have hypogonadotropic dysfunction, and 43.1 % with hypergonadotropic

dysfunction.  Subjects with testosterone deficiency were old aged and had high levels

of HbA1c and hypertension (p < 0.001). Visceral fat accumulation was prevalent in

patients with low testosterone levels and in addition, poised greater risk for

cardiovascular disease. Hence the deficiency of testosterone hormone in HIV patients

can lead to hypogonadisms in the majority of HIV men.

A cross-sectional study by Monroe, A et al70 2014,aimed to compare and find

the occurrence of hypogonadism in HIV men with non -infected HIV men. This study

also analysed free (FT) and total testosterone (TT). A total of 530 men underwent

Testosterone measurements with the sample given during morning, and 68.7% of

them were HIV positive. The frequency of biochemical hypogonadism was in HIV-

infected was 9.3%, and HIV-uninfected was 7.2%. However, the frequency of

hypogonadism was high (24%) in men with testosterone replacement therapy (TRT)

compared to HIV negative men (7.8%). This study found the frequency of

biochemical hypogonadism in HIV positive cases was 10% with normal levels of TT

with low FT.
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A systematic review by Ashby J et al71 2014, assessed the androgens in HIV

men. This review found a higher prevalence of androgen declines in HIV men

compared to non- infected population. The deficit androgen correlated to well with

low levels of luteinizing hormone and FSH follicle-stimulating hormone. Etiology for

the decline in Testosterone levels was found to be chronic diseases, increased viral

load, ART therapy, secondary infections, comorbid conditions with coexisting

infection and age-related.

A cross-sectional observational study by PérezI et al72 2013, accessed the

incidence of ED and factors associated with ED in HIV men with no symptoms. A

total of 158 HIV positive men were included in the analysis. The mean age of the

study population was 46.0 years were 96.2% were taking antiretroviral therapy, and

the mean CD4 count was 534 cells/mL. The prevalence of ED was 67.1%. The factors

associated with ED were age (OR 4.5 for each 5 years; 95% CI 4.3-4.7; p=0.0001)

and anxiety (OR 8.2, 95% CI 2.2-30.4; p=0.002). Hence this study results suggest that

HIV men had a high prevalence of ED even with good control of the viral load.

Anxiety and ageing factors were the contributing factors for ED in HIV men.

A cross-sectional study by Zona S, et al7 2012, aimed to evaluate and

compare the prevalence of ED among young to middle age HIV men with that of the

control group(without HIV infection) utilizing IIEF 15 questionnaire. This study

involved 444 men with HIV infection and 71 men without HIV infection. The results

of this study found the control group to be much younger than HIV infected men and

displayed greater BMI. However, the frequency of different grades (mild, moderate

and severe) was greater in HIV infected men at all age groups. From the multivariable

analysis, HIV infection was found to be a strong predictor of. ED. Hence this study

results suggest that HIV infection by itself is a strong predictor for ED.
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A systematic review by Scanavino M et al6 2011,aimed to analyze the role

and correlation of HAART with sexual dysfunction in HIV men.This review showed

deficiencies in the standardizing measure, study design which resulted in

contradictory results.

A cross-sectional study by Rochira V et al73 2011, aimed to evaluate the

gonadal status of HIV men and access the Testosterone levels with associated factors

for low Testosterone levels. This study involved 1325 patients with the majority of

them having lipid imbalance. At the same time, 247 patients were assessed for their

sexual behavior.  Low Testosterone levels were observed in 212 patients, in the age

group of 40-59years of age.  Low Testosterone levels had correlated with low and

normal LH. Increased fat accumulation was associated with low Testosterone levels

of individuals. However, osteoporosis was significant in both the group of patients

with Testosterone deficiency. Hence this study results found a premature decline in

Testosterone levels in young individuals infected with HIV and correlated with

visceral fat.

INDIANstudies:

A cross-sectional study byPongener N et al74 2019,aimed to find the

frequency of hypogonadism in HIV subjects. This study recruited HIV positive males

aged 18–65 years who were on ART. Androgen Deficiency in Ageing Male (ADAM)

questionnaire tool was used to analyse hypogonadism. Among 426 participants, 120

subjects who had possible hypogonadism were analysed. The prevalence of

hypogonadism was 23.3% were 85.7% found to have secondary hypogonadism. A

significant correlation was found between CD4 count and hypogonadism, with

correlation with BMI and ART treatment duration.
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A study by Dutta D et al75 2017, aimed to evaluate the occurrence, pattern

and predictors of hypogonadism in HIV-infected Indians. This study analyzed 359

subjects (225 males; 134 females). The mean duration of diseases was   61.44±39.42

months, and 88.58 % were on highly active antiretroviral therapy (HAART), TB was

present in 40.67 %, and VIT D deficiency was present in 89.69 %.  Low Testosterone

levels were found in 39.11% of the male population. The prevalence of primary

hypogonadism was 7.56%, hypo trophic hypogonadism was 31.56%, and

compensated hypogonadism was 12.44%.   This study showed older males to be

affected by hypogonadism with high opportunistic infections with long duration of

disease.

A study by Pathak A et al13 2015, aimed to assess the gonadal function with

HAART therapy in HIV males. The total number of subjects involved in this analysis

were 45 and were grouped based on CD4 count. The group A consist of patients with

CD4 count ≤200 and group B consist of patients with >200 cells/μL. The Testosterone

levels at baseline before initiation of ART was measured. Group A consisted of 29

subjects with Testosterone levels >200 ng/dL, were among these subjects, 66.67%

had decreased LH and FSH levels. Group B consisted of 16 subjects with no one

having decreased Testosterone levels and only 12.5% and 43.8% had decreased LH

and FSH levels. The overall prevalence of hypogonadism in the study population was

13.33%. The study results showed good improvement in the Gonadal function with

HAART therapy.

A prospective study by Tripathy  R  et al76 2015,aimed to access the adrenal,

thyroid and gonadal dysfunction and correlate with different levels of CD 4 counts in

the incident cases of HIV. This study involved 43 HIV patients and was group into 3.

Majority 88.3%of the study population had gonadal dysfunction with increased
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frequency of thyroid dysfunction in 60.4% and adrenal insufficiency in 27.9%. The

majority had secondary hypogonadism 68.4% than primary 31.6%.   There was no

significant difference in the hormonal imbalance between male and female (P > 0.05).

Around 27.9% had several hormonal imbalances. This study found no correlation

between serum hormonal levels and CD4 count. Hence this study results suggest the

prevalence of hormonal imbalance in HIV infected cases with no association of CD4

count with hormones.

A study by Meena LP et al77 2011, aimed to find the frequency of thyroid,

gonadal and adrenal dysfunction in HIV  males and further to assess the endocrine

function across the various level of CD4 cell counts. This study involved 150 subjects

and was grouped into group A consisting of HIV subjects with CD4 count less than

200/mm, and group B consisting of HIV subjects with CD4 count greater than

200/mm CD4 count 200-350.mm3. Group C is having HIV subjects with CD4

count>350/mm3. The group A consisted of 50 subjects where 23 of them displayed

basal cortisol levels greater than 25 microg/dl. Nearly 15 of the cases had subclinical

hypothyroidism, and 11 had overt hypothyroidism. 25 cases in group A had gonadal

dysfunction where the majority had primary gonadal dysfunction with high LH levels.

However, in group B, none of them exhibited hypercortisolism, but 11 of them had

risen cortisol levels, 18 showed subclinical hypothyroidism and 17 had hypogonadism

all showed a rise in LH. The group C with 50 subjects, 2 of them had

hypercortisolism, 5 of them had risen cortisol, 12 showed subclinical, and one with

overt hypothyroidism and 7had primary hypogonadism, and 1 had secondary

hypogonadism.  There was a strong reverse correlation between CD4 count and basal

cortisol, LH and TSH, but the direct correlation with serum T levels.  This study
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results showed a high prevalence of endocrine dysfunction among HIV positive

subjects

A study by Shindel et al78 2011, assessed the relationship between HIV and

sexual dysfunction (especially in MSM) using different validated tools. This survey

was based on the informational data perceived through internet sources. Two

validated tools used were the International Index of Erectile Function (IIEF) for MSM

and the Premature Ejaculation Diagnostic Tool (PEDT) in subjects to classify the risk

of sexual dysfunction. This study involved 1361 men, where 236 were HIV infected.

This analysis showed a greater occurrence of ED in men with the advancement of

HIV infection in 40to 59 years of age compared to non -HIV patients.

LACUNAE IN LITERATURE:

Literature till date has shown decreased testosterone in HIV patients leading to

sexual dysfunction among them. However, in Indian HIV subjects, the correlation of

serum testosterone and clinical features in sexual dysfunction is less studied. Hence,

more studies in this regard will help in rectifying the etiology and diagnosis of sexual

dysfunction and thereby improving their overall quality of life among HIV patients.
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MATERIALS AND METHODS

Study site: This study was conducted in the department of General Medicine at

Jawaharlal Nehru Medical CollegeKAHER University and KLE’SDR.PRABHAKAR

KORE HOSPITAL AND MRC, Belgaum.

Study population:All the eligible HIV positive patient aged greater than 18 years of

age attended to the department of General Medicine at Jawaharlal Nehru Medical

Collegewere considered as the study population.

Study design: The current study was a hospital based observational cross- sectional

study.

Sample size: 75 patients

Sample Size was calculated by the following formula:

n =  4 x p x q / d2

Where p=Prevalence of HIV infected men (50 %)

q = 100 – p                        d = absolute error (1.e., 7)

Sampling method: All the eligible subjects were recruited into the study

consecutively by convenient sampling till the sample size is reached.

Study duration:The data collection for the current study was done between January

2019 to December 2019 for a period of 1 year.

Inclusion criteria:

1. All documented HIV infected men > 18 Years
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Exclusion criteria:

1. Chronic liver disease

2. Renal failure

3. Diabetes

4. Hypertension (on beta-blockers)

5. Elderly(Age >65 yrs)

6. Psychiatry disorders

7. Genital abnormalities

8. Men on Medication that could influence erectile like ketoconazole,

ganciclovir, methadone, anti-depressants and beta blockers.

Ethical considerations: Study was approved by the institutional human ethics

committee. Informed written consent was taken from all the study participants. Only

those participants willing to sign the informed consent were included in the study. The

risks and benefits involved in the study and the voluntary nature of participation were

explained to the participants before obtaining consent. Confidentiality of the study

participants was maintained.

Data collection tools: All the relevant parameters and investigations CBC,LFT,,RFT,

S.Free Testosterone, usg abdomen chest x-ray and CD4 count were documented in a

study proforma. Erectile dysfunction was evaluated by using the international index of

erectile function (IIEF-5)

Methodology: All the Patients fulfilling the inclusion criteria and willing to

participate were included in the study. Informed consent was obtained, and Further,

they were be subjected to a detailed history and predesigned proforma. Data were

analyzed and tabulated for factor taken into consideration.
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Statistical Analysis:

IIEF-5 score was considered as the primary outcome variable. PHQ-9, Serum Free

Testosterone, CD4 Count Hemoglobin, etc., were considered as secondary outcome

variables. Age, BMI were other explanatory variables.

Descriptive analysis was carried out by mean and standard deviation for quantitative

variables, frequency and proportion for categorical variables. Data was also

represented by using appropriate diagrams like bar diagram and pie diagram.

All Quantitative variables were checked for normal distribution within each category

of an explanatory variable by using visual inspection of histograms and normality Q-

Q plots. Shapiro- wilk test was also conducted to assess normal distribution.  Shapiro

wilk test p value of >0.05 was considered as a normal distribution.

The association between explanatory variables and categorical outcomes was assessed

by cross tabulation and comparison of percentages. Odds ratio, along with 95% CI, is

presented. Chi square test was used to test statistical significance. The association

between variables for non- normally distributed Quantitative parameters, Medians and

Interquartile range (IQR) were compared between study groups using the Kruskall

Wallis Test. Association between quantitative explanatory and outcome variables

were assessed by calculating the Spearman correlation coefficient, and the data was

represented in a scatter diagram.

P value < 0.05 was considered statistically significant. IBM SPSS version 25 was

used for statistical analysis.79
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RESULTS

A total of 75 subjects were included in the final analysis.

Table 2: Descriptive analysis of Age in the study population (N=75)

Parameter Mean ± SD Median Minimum Maximum
95% C.I

Lower Upper

Age 46.12 ± 8.49 47.00 21.00 60.00 44.17 48.07

The mean Age was 46.12 ± 8.49 years in the study population, the minimum Age was

21 years, and the maximum Age was 60 years in the study population (95% CI 44.17

to 48.07). (Table 2)

Table 3: Descriptive analysis of BMI in the study population (N=75)

Parameter Mean ± SD Median Minimum Maximum
95% C.I

Lower Upper

BMI 23.2 ± 2.58 23.70 18.60 28.80 22.61 23.79

The mean BMI was 23.2 ± 2.58 in the study population, minimum BMI was 18.60,

and maximum BMI was 28.80 in the study population (95% CI 22.61 to 23.79).

(Table 3)

Table 4: Descriptive Analysis of Gender in the study population (N=75)

Gender Frequency Percentages

Male 75 100.00%

Among the study population, all the participants were male. (Table 4)
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Table 5: Descriptive analysis of questionnaire in the study population (N=75)

Questionnaire Frequency Percentages

Q1

3 26 34.67%

4 40 53.33%

5 9 12.00%

Q2

2 9 12.00%

3 39 52.00%

4 26 34.67%

5 1 1.33%

Q3

2 22 29.33%

3 38 50.67%

4 15 20.00%

Q4

2 14 18.67%

3 35 46.67%

4 24 32.00%

5 2 2.67%

Q5

2 10 13.33%

3 45 60.00%

4 19 25.33%

5 1 1.33%

Among the study population in Q1, 26 (34.67%) gave IIEF score of 3, 40 (53.33%)

gave IIEF score of 4, 9 (12%) gave IIEF score of 5. In Q2, 9 (12%) gave IIEF score of

2, 39 (52%) gave IIEF score of 3, 26 (34.67%) gave IIEF score of 4, 1 (1.33%) gave

IIEF score of 5. In Q3, 22 (29.33%) gave IIEF score of 2, 38 (50.67%) gave IIEF

score of 3, 15 (20%) gave IIEF score of 4. In Q4, 14 (18.67%) gave IIEF score of 2,

35 (46.67%) gave IIEF score of 3, 24 (32%) gave IIEF score of 4, 2 (2.67%) gave
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IIEF score of 5. In Q5, 10 (13.33%) gave IIEF score of 2, 45 (60%) gave IIEF score

of 3, 19 (25.33%) gave IIEF score of 4, 1 (1.33%) gave IIEF score of 5. (Table 5)

Table 6: Descriptive analysis of IIEF score group in the study population (N=75)

IIEF Score Group Frequency Percentages

Moderate ED 4 5.33%

Mild-moderate ED 41 54.67%

Mild ED 27 36.00%

No ED 3 4.00%

Among the study population, 4 (5.33%) of the participants had Moderate ED,

41(54.67%) of the participants had Mild-moderate ED and 27 (36.00%) of the

participants had Mild ED. (Table 6 & Figure 4)

Figure 4: Pie chart of IIEF score group in the study population (N=75)
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Table 7: Descriptive analysis of IIEF scores in the study population (N=75)

Parameter Mean ± SD Median Minimum Maximum
95% C.I

Lower Upper

IIEF Scores
16.15 ±

2.93
16.00 11.00 22.00 15.47 16.82

The mean IIEF Scores was 16.15 ± 2.93 in the study population, minimum IIEF

Scores was 11, and maximum IIEF Scores was 22 (95% CI 15.47 to 16.82). (Table 7)

Table 8: Descriptive analysis of Depression severity in the study population

(N=75)

Depression Severity Frequency Percentages

Mild 24 32.00%

Minimal 26 34.67%

Moderate 25 33.33%

Among the study population, 24 (32.00%) of the participants had Mild depression, 26

(34.67%) of the participants had Minimal depression, and 25 (33.33%) of the

participants had moderate depression. (Table 8 & Figure 5)

Figure 5: Pie chart of Depression severity in the study population (N=75)
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Table 9: Descriptive analysis of comorbidities in the study population (N=75)

Comorbidities Frequency Percentages

HTN 11 14.67%

No 64 85.33%

Among the study population in comorbidities, 11 (14.67%) of the participants had

HTN. (Table 9 & Figure 6)

Figure 6: Bar chart of comorbidities in the study population (N=75)
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Table 10: Descriptive analysis of ART regimen in the study population (N=75)

ART Regimen Frequency Percentages

TLE 53 70.67%

ZLE 10 13.33%

Not on ART 12 16.00%

Among the study population in ART regimen, 53 (70.67%) of the participants had

TLE, 10 (13.33%) of the participants had ZLE. (Table 10 & Figure 7)

Figure 7: Bar chart of ART regimen in the study population (N=75)
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Table 11: Descriptive analysis of PHQ-9, Serum Free Testosterone, CD4 count,

duration in months, ART regimen duration in study population (N=75)

Parameter Mean ±
SD

Median Minimum Maximum

95% C.I

Lower Upper

PHQ-9 7.13 ± 4.06 6.00 1.00 14.00 6.20 8.07

Serum Free
Testosterone

8.62 ± 6.99 7.41 0.09 28.30 7.01 10.23

CD4 Count
349.75

±240.52
268.00 17.00 854.00 294.41 405.08

Duration in
Months

94.67 ±
36.01

96.00 12.00 192.00 85.60 103.73

ART Regimen
Duration

4.76 ± 2.31 5.00 1.00 12.00 4.18 5.34

The mean PHQ-9 was 7.13 ± 4.06 in our study population, minimum PHQ-9 was 1,

and the maximum PHQ-9 was 14 (95% CI 6.20 to 8.07).The mean SerumTestosterone

was 8.62 ± 6.99 in the study population, minimum Serum Testosterone was 0.09, and

maximum Serum Testosterone was 28.30 in the (95% CI 7.01 to 10.23).The mean

CD4 Count was 349.75 ±240.52, and minimum CD4 Count was 17, and maximum

CD4 Count was 854 in our study population (95% CI 294.41 to 405.08). The mean

Duration in Months was 94.67 ± 36.01, minimum duration was 12, and the maximum

duration was 192 in the study population (95% CI 85.60 to 103.73). The mean ART

Regimen Duration was 4.76 ± 2.31, minimum duration was 1, and the maximum

duration was 12 in the current study population (95% CI 4.18 to 5.34). (Table 11)
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Table 12: Descriptive analysis of laboratory parameters in the study population

(N=75)

Parameter Mean ± SD Median Minimum Maximum

95% C.I

Lower Upper

Haemoglobin 11.31 ± 2.49 11.00 7.40 17.50 10.74 11.89

Platelet 2.4 ± 1.26 1.98 0.52 6.93 2.11 2.69

Tlc 7.6 ± 3.19 7.50 1.28 15.80 6.87 8.34

Creatinine 1.03 ± 0.33 0.95 0.45 2.50 0.95 1.10

The mean Haemoglobin was 11.31 ± 2.49, and minimum haemoglobin was 7.40, and

maximum haemoglobin was 17.50 in the study population (95% CI 10.74 to

11.89).The mean Platelet was 2.4 ± 1.26, and minimum platelet was 0.52, and

maximum platelet was 6.93 in the study population (95% CI 2.11 to 2.69).The mean

TLC was 7.6 ± 3.19 in the study population, minimum TLC was 1.28, and maximum

TLC was 15.80(95% CI 6.87 to 8.34).The mean Creatinine was 1.03 ± 0.33, and

minimum creatinine was 0.45, and maximum creatinine was 2.50 in the study

population (95% CI 0.95 to 1.10). (Table 12)
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Table 13: Descriptive analysis of bilirubin in the study population (N=75)

Bilirubin Mean ± SD Median Minimum Maximum
95% C.I

Lower Upper

Total Bilirubin 0.82 ± 0.51 0.80 0.13 2.77 0.70 0.94

Direct Bilirubin 0.33 ± 0.23 0.25 0.03 1.20 0.28 0.38

The mean Total Bilirubin was 0.82 ± 0.51, and minimum total bilirubin was 0.13, and

maximum total bilirubin was 2.77 (95% CI 0.70 to 0.94).In the current study, the

population mean Direct Bilirubin was 0.33 ± 0.23, and minimum direct bilirubin was

0.03, and maximum direct bilirubin was 1.20 (95% CI 0.28 to 0.38). (Table 13)

Table 14: Descriptive analysis of clinical parameters in the study population

(N=75)

Parameter Mean ± SD Median Minimum Maximum
95% C.I

Lower Upper

SGOT 31.55 ± 22.47 25.00 10.00 126.00 26.38 36.72

SGPT 28.11 ± 21.24 21.00 5.00 138.00 23.22 32.99

Cholesterol 134.07 ± 34.11 135.00 69.00 262.00 126.22 141.92

LDL 58.23 ± 23.74 58.00 11.00 122.00 52.77 63.69

HDL 34.51 ± 16.07 32.00 12.00 117.00 30.81 38.20

Triglycerides 120.84 ± 41.79 110.00 46.00 280.00 111.22 130.46

The mean SGOT was 31.55 ± 22.47, and the minimum was 10, and the maximum was

126 in the study population (95% CI 26.38 to 36.72).The mean SGPT was 28.11 ±

21.24, and the minimum was 5, and the maximum was 138 in the study population

(95% CI 23.22 to 32.99).
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The mean Cholesterol was 134.07 ± 34.11, and the minimum was 69, and the

maximum was 262 in the study population (95% CI 126.22 to 141.92). The mean

LDL was 58.23 ± 23.74, and the minimum was 11, and the maximum was 122 in the

study population (95% CI 52.77 to 63.69).The mean HDL was 34.51 ± 16.07, and the

minimum was 12, and the maximum was 117 in the study population (95% CI 30.81

to 38.20).The mean Triglycerides was 120.84 ± 41.79 and minimum was 46, and the

maximum was 280 in the study population (95% CI 111.22 to 130.46). (Table 14)
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Table 15: Descriptive analysis of USG abdomen in the study population (N=75)

USG Abdomen Frequency Percentages

Mild hepatomegaly and splenomegaly 1 1.33%

Acalculous cholecystitis 2 2.67%

Acute pancreatitis 1 1.33%

Cholelithiasis 3 4.00%

Fatty liver 4 5.33%

Fatty liver,acute pancreatitis 1 1.33%

Fatty liver,enlarged prostate 2 2.67%

Fatty liver, right small kidney, grade 2 RPC 1 1.33%

Fatty liver, splenomegaly 3 4.00%

Grade 1 renal parenchymal changes 2 2.67%

Grade 1 RPC 6 8.00%

Hepatomegaly with fatty liver 1 1.33%

Hepatomegaly with fatty liver, grade 1 RPC 1 1.33%

Hepatosplenomegaly,cystitis, 4 5.33%

Mild splenomegaly 4 5.33%

Mild splenomegaly, mild ascites 3 4.00%

Mild hepatomegaly and acute pancreatitis 1 1.33%

Mild hepatomegaly and fatty infiltration 3 4.00%

Mild hepatomegaly and fatty infiltration, grade 1 RPC 1 1.33%

Mild hepatomegaly and splenomegaly 5 6.67%

Prostatomegaly 1 1.33%

No 25 33.33%

Among the study population in USG abdomen, 1 (1.33%) had Mild hepatomegaly,

and splenomegaly, 2 (2.67%) had Acalculous cholecystitis, 1 (1.33%) had Acute

pancreatitis, 3 (4%) had Cholelithiasis, 4 (5.33%) had Fatty liver, 1 (1.33%) had Fatty

liver, acute pancreatitis, 2 (2.67%) had Fatty liver, enlarged prostate, 1 (1.33%) had
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Fatty liver, right small kidney, grade 2 RPC, 3 (4%) had Fatty liver, splenomegaly, 2

(2.67%) had Grade 1 renal parenchymal changes, 6 (8%) had Grade 1 RPC, 1 (1.33%)

had Hepatomegaly with fatty liver, 1 (1.33%) had Hepatomegaly with fatty liver,

grade 1 RPC, 4 (5.33%) had Hepatosplenomegaly, cystitis, 4 (5.33%) had Mild

splenomegaly, 3 (4%) had Mild splenomegaly, mild ascites, 1 (1.33%) had Mild

hepatomegaly, and acute pancreatitis, 3 (4%) had Mild hepatomegaly, and fatty

infiltration, 1 (1.33%) had Mild hepatomegaly, and fatty infiltration, grade 1 RPC, 5

(6.67%) had Mild hepatomegaly, and splenomegaly, 1 (1.33%) had Prostatomegaly.

(Table 15)

Table 16: Descriptive analysis of C-XRY in the study population (N=75)

CXR Frequency Percentages

No 75 100.00%

Among the study population, there was no CXR. (Table 16)

Table 17: Comparison of age group across IIEF score group (N=75)

Age Group
IIEF score group

Moderate ED Mild-Moderate ED Mild ED No ED

20-49Yrs (N=50) 3 (6%) 23 (46%) 21 (42%) 3 (6%)

>= 50Yrs (N=25) 1 (4%) 18 (72%) 6 (24%) 0 (0%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the age group 20-49yrs, 3 (6%) of the participants had

Moderate ED, 23 (46%) of the participants had Mild-Moderate ED, 21 (42%) of the

participants had Mild ED, and 3 (6%) of the participants had No ED. In the age group

>= 50yrs, 1 (4%) of the participants had Moderate ED, 18 (72%) of the participants

had Mild-Moderate ED, 6 (24%) of the participants had Mild ED. (Table 17 &Figure

8)
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Figure 8: Cluster bar chart of comparison of age group across IIEF score group

(N=75)
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Table 18: Descriptive analysis of gender across IIEF score group (N=75)

Gender

IIEF score group

Moderate ED Mild-Moderate ED Mild ED No ED

Male (N=75) 4 (5.33%) 41 (54.67%) 27 (36%) 3 (4%)

Among the study population, 4 (5.33%) of the male participants had Moderate ED, 41

(54.67%) of the male participants had Mild-Moderate ED, 27 (36%) of the male

participants had Mild ED, and 3 (4%) of the male participants had No ED. (Table 18)

Table 19: Comparison of IIEF score across Depression severity (N=75)

Parameter

Depression Severity Median (IQR)

Kruskal Wallis test (P
value)

Mild
(N=24)

Minimal
(N=26)

Moderate
(N=25)

IIEF score
16 (14.25 to

18.75)
18 (16.75 to

20)
14 (12.50 to

15)
<0.001

Among the study population, IIEF score was 16 (IQR 14.25 to 18.75) for Mild

depression, 18 (IQR 16.75 to 20) for Minimal depression and 14 (IQR 12.50 to 15) for

moderate depression severity. The relation between depression severity and IIEF

score was statistically significant (P value <0.001). (Table 19)
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Table 20: Comparison of comorbidities across IIEF score group (N=75)

Comorbidities

IIEF score group

Moderate ED Mild-Moderate ED Mild ED No ED

HTN (N=11) 1 (9.09%) 7 (63.64%) 3 (27.27%) 0 (0%)

No (N=64) 3 (4.69%) 34 (53.13%) 24 (37.5%) 3 (4.69%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the HTN comorbidities, 1 (9.09%) of the participants

had Moderate ED, 7 (63.64%) of the participants had Mild-Moderate ED and 3

(27.27%) of the participants had Mild ED. (Table 20 & Figure 9)

Figure 9: Cluster bar chart of comparison of comorbidities across IIEF score

group (N=75)
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Table 21: Comparison of ART regimen across IIEF score group (N=75)

ART Regimen
IIEF score group

Moderate
ED

Mild-Moderate
ED

Mild ED No ED

TLE (N=53) 3 (5.66%) 30 (56.6%) 19 (35.85%) 1 (1.89%)

ZLE (N=10) 1 (10%) 6 (60%) 3 (30%) 0 (0%)

Not on Art (N=12) 0 (0%) 5 (41.67%) 5 (41.67%) 2 (16.67%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the TLE ART regimen, 3 (5.66%) of the participants

had Moderate ED, 30 (56.6%) of the participants had Mild-Moderate ED, 19

(35.85%) of the participants had Mild ED, and 1 (1.89%) of the participants had no

ED. In the ZLE ART regimen, 1 (10%) of the participants had Moderate ED, 6 (60%)

of the participants had Mild-Moderate ED and 3 (30%) of the participants had Mild

ED. (Table 21 & Figure 10)

Figure 10: Cluster bar chart of comparison of ART regimen across IIEF score

group (N=75)

5.7%
10.0%

0.0%

56.6%
60.0%

41.7%
35.8%

30.0%

41.7%

1.9% 0.0%

16.7%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

TLE ZLE NOT ON ART

P
er

ce
nt

ag
e

Art Regimen

Moderate ED Mild-moderate ED Mild ED No ED



Results

Page 45

Table 22: Comparison of serum Testosterone group across IIEF score group

(N=75)

Serum testosterone
IIEF score group

Moderate
ED

Mild-Moderate ED Mild ED No ED

Normal (N=34) 0 (0%) 11 (32.35%) 20 (58.82%) 3 (8.82%)

Abnormal (N=41) 4 (9.76%) 30 (73.17%) 7 (17.07%) 0 (0%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the normal serum Testosterone, 11 (32.35%) of the

participants had Mild-Moderate ED, 20 (58.82%) of the participants had Mild ED,

and 3 (8.82%) of the participants had no ED. In the abnormal serum Testosterone, 4

(9.76%) of the participants had Moderate ED, 30 (73.17%) of the participants had

Mild-Moderate ED and 7 (17.07%) of the participants had Mild ED. (Table 22 &

Figure 11)

Figure 11: Cluster bar chart of comparison of serum Testosterone group across

IIEF score group (N=75)
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Table 23: Comparison of Hb group across IIEF score group (N=75)

Haemoglobin group

IIEF score group

Moderate
ED

Mild-Moderate
ED Mild ED No ED

Anemia (N=40) 4 (10%) 25 (62.5%) 10 (25%) 1 (2.5%)

Normal (N=35) 0 (0%) 16 (45.71%) 17 (48.57%) 2 (5.71%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the Anemia patients, 4 (10%) of the participants had

Moderate ED, 25 (62.5%) of the participants had Mild-Moderate ED, 10 (25%) of the

participants had Mild ED, and 1 (2.5%) of the participants had no ED. (Table 23 &

Figure 12)

Figure 12: Cluster bar chart of comparison of Hb group across IIEF score group

(N=75)
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Table 24: Correlation between Erectile Dysfunction and Serum Testosterone in

the study population (N=75)

Parameter Spearman Correlation (rs) P value

Serum testosterone 0.680 <0.001

As p value <0.001 which is statistically significant and moderate positive correlation

between Serum Testosterone and Erectile dysfunctionin current study population (rs

Value: 0.680, P value: <0.001) (Table 24 & Figure 13)

Figure 13: Scatter plot of Erectile Dysfunction and serum Testosterone in the

study population (N=75)
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Table 25: Correlation between Erectile Dysfunction and CD4 count when serum

Testosterone is normal in the Age group 20-49yrs (N=21)

Parameter Spearman Correlation (rs) P value

CD4 count 0.316 0.163

There was a weak positive correlation between CD4 count and Erectile

dysfunctionwhen serum Testosterone was normal in the age group 20-49yrs(rs Value:

0.316, P value: 0.163). (Table 25 & Figure 14) which is not significant.

Figure 14: Scatter plot of Erectile Dysfunction and CD4 count when serum

Testosterone is normal in the age group 20-49yrs (N=21)
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Table 26: Correlation between Erectile Dysfunction and CD 4+ count when

serum Testosterone is abnormal in the age group 20-49yrs (N=29)

Parameter Spearman Correlation (rs) P value

CD 4+ count 0.482 0.008

There was a weak positive correlation between CD4 count and Erectile

dysfunctionwhen serum Testosterone was abnormal in the age group 20-49yrs(rs

Value: 0.482, P value: 0.008) (Table 26 & Figure 15)

Figure 15: Scatter plot of Erectile Dysfunction and CD4 count when serum

Testosterone is abnormal in the age group 20-49yrs (N=29)
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Table 27: Correlation between Erectile Dysfunction and CD4 count when serum

Testosterone is normal in the age group > or =50 (N=13)

Parameter Spearman Correlation (rs) P value

CD 4 count 0.155 0.612

There was a weak positive correlation between CD4 count and Erectile

dysfunctionwhen serum Testosterone was normal in the age group > or =50yrs (rs

Value: 0.155, P value: 0.612) (Table 27 & Figure 16)

Figure 16: Scatter plot of Erectile Dysfunction and CD4 count when serum

Testosterone is normal in the age group > or =50 (N=13)
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Table 28: Correlation between Erectile Dysfunction and CD4 count when serum

Testosterone is abnormal in the age group > or =50 (N=12)

Parameter Spearman Correlation (rs) P value

CD4 count 0.013 0.969

There was a weak positive correlation between CD 4 count and Erectile

dysfunctionwhen serum Testosterone was abnormal in the age group > or =50yrs (rs

Value: 0.013, P value: 0.969) (Table 28 & Figure 17)

Figure 17: Scatter plot of Erectile dysfunction and CD4 count when serum

Testosterone is abnormal in the age group > or =50 (N=12)
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Table 29: Correlation between Erectile Dysfunction and ART regimen duration

in normal serum Testosterone (N=34)

Parameter Spearman Correlation (rs) P value

ART regimen duration -0.458 0.014

There was a weak negative correlation between ART regimen duration and Erectile

dysfunctionwhen serum Testosterone was normal in the study population(rs Value: -

0.458, P value: 0.014) (Table 29 & Figure 18)

Figure 18: Scatter plot of Erectile Dysfunction and ART regimen duration in

normal serum Testosterone (N=34)
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Table 30: Correlation between Erectile Dysfunction and ART regimen duration

in abnormal serum Testosterone (N=41)

Parameter Spearman Correlation (rs) P value

ART regimen duration -0.288 0.093

There was a weak negative correlation between ART regimen duration and Erectile

dysfunctionwhen serum Testosterone was abnormal in the study population(rs Value:

-0.288, P value: 0.093) (Table 30 & Figure 19)

Figure 19: Scatter plot of Erectile Dysfunction and ART regimen duration in

abnormal serum Testosterone (N=41)
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Table 31: Comparison of ART regimen across IIEF score group in serum

Testosterone (normal) (N=34)

Art Regimen
IIEF score group

Mild-Moderate ED Mild ED No ED

TLE (N=25) 9 (36%) 15 (60%) 1 (4%)

ZLE (N=3) 1 (33.33%) 2 (66.67%) 0 (0%)

Not on ART(N=6) 1 (16.67%) 3 (50%) 2 (33.33%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the TLE ART regimen when serum testosterone was

normal, 9 (36%) of the participants had Mild-Moderate ED, 15 (60%) of the

participants had Mild ED and 1 (4%) of the participants had no ED. In the ZLE ART

regimen, 1 (33.33%) of the participants had Mild-Moderate ED, 2 (66.67%) of the

participants had Mild ED. (Table 31 & Figure 20)

Figure 20: Staked bar chart of comparison of ART regimen across IIEF score

group in serum Testosterone (normal) (N=34)

36.0% 33.3%
16.7%

60.0% 66.7%

50.0%

4.0% 0.0%

33.3%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

TLE ZLE NOT ON ART

P
er

ce
nt

ag
e

Art Regimen

Mild-moderate ED Mild ED No ED



Results

Page 55

Table 32: Comparison of ART regimen across IIEF score group in serum

Testosterone (abnormal) (N=41)

Art Regimen
IIEF score group

Moderate ED Mild-Moderate ED Mild ED

TLE (N=28) 3 (10.71%) 21 (75%) 4 (14.29%)

ZLE (N=7) 1 (14.29%) 5 (71.43%) 1 (14.29%)

Not on ART (N=6) 0 (0%) 4 (66.67%) 2 (33.33%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the TLE art regimen when serum testosterone was

abnormal, 3 (10.71%) of the participants had Moderate ED, 21 (75%) of the

participants had Mild- Moderate ED and 4 (14.29%) of the participants had Mild ED.

In the ZLE art regimen, 1 (14.29%) of the participants had Moderate ED, 5 (71.43%)

of the participants had Mild-Moderate ED, 1 (14.29%) of the participants had Mild

ED. (Table 32 & Figure 21)

Figure 21: Staked bar chart of comparison of ART regimen across the IIEF

score group in serum Testosterone (abnormal) (N=41)
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Table 33: Correlation between Erectile Dysfunction and age in normal serum

Testosterone (N=34)

Parameter Spearman Correlation (rs) P value

Age -0.568 <0.001

There was a moderate negative correlation between Age and Erectile

dysfunctionwhen serum Testosterone was normal in the study population(rs Value: -

0.568, P value: <0.001) (Table 33 & Figure 22)

Figure 22: Scatter plot of Erectile Dysfunction and age in normal serum

Testosterone (N=34)
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Table 34: Correlation between Erectile Dysfunction and age in abnormal serum

Testosterone (N=41)

Parameter Spearman Correlation (rs) P value

Age -0.459 0.003

There was a weak negative correlation between Age and Erectile dysfunctionwhen

serum Testosterone was abnormal in the study population(rs Value: -0.459, P value:

0.003) (Table 34 & Figure 23)

Figure 23: Scatter plot of Erectile Dysfunction and age in abnormal serum

Testosterone (N=41)
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Table 35: Comparison of Depression severity across IIEF score group in serum

Testosterone (normal) (N=34)

Depression Severity
IIEF score group

Mild-Moderate ED Mild ED No ED

Mild (N=12) 6 (50%) 5 (41.67%) 1 (8.33%)

Minimal (N=20) 3 (15%) 15 (75%) 2 (10%)

Moderate (N=2) 2 (100%) 0 (0%) 0 (0%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the mild depression severity when serum testosterone

was normal, 6 (50%) of the participants had Mild-Moderate ED, 5 (41.67%) of the

participants had Mild ED and 1 (8.33%) of the participants had No ED. In the

minimal depression severity, 3 (15%) of the participants had Mild-Moderate ED, 15

(75%) of the participants had Mild ED, 2 (10%) of the participants had No ED. In the

moderate depression severity, 2 (100%) of the participants had Mild-Moderate ED.

(Table 35 & Figure 24)

Figure 24: Staked bar chart of comparison of Depression severity across IIEF

score group in serum Testosterone (normal) (N=34)
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Table 36: Comparison of Depression severity across IIEF score group in serum

Testosterone (abnormal) (N=41)

Depression Severity
IIEF score group

Moderate ED Mild-Moderate ED Mild ED

Mild (N=12) 0 (0%) 9 (75%) 3 (25%)

Minimal (N=6) 1 (16.67%) 2 (33.33%) 3 (50%)

Moderate (N=23) 3 (13.04%) 19 (82.61%) 1 (4.35%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the mild depression severity when serum testosterone

was abnormal, 9 (75%) of the participants had Mild-Moderate ED, 3 (25%) of the

participants had Mild ED. In the minimal depression severity, 1 (16.67%) of the

participants had Moderate ED, 2 (33.33%) of the participants had Mild-Moderate ED,

3 (50%) of the participants had Mild ED. In the moderate depression severity, 3

(13.04%) of the participants had Moderate ED, 19 (82.61%) of the participants had

Mild-Moderate ED and 1 (4.35%) of the participants had Mild ED.  (Table 36 &

Figure 25)
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Figure 25: Staked bar chart of comparison of Depression severity across IIEF

score group in serum Testosterone (abnormal) (N=41)
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Table 37: Comparison of Hb group across IIEF score in serum Testosterone

(normal) (N=34)

Haemoglobin

IIEF score group

Chi square
P

valueMild-Moderate
ED Mild ED No ED

Anemia (N=12) 4 (33.33%) 7 (58.33%) 1 (8.33%)

0.011 0.994

Normal (N=22) 7 (31.82%) 13 (59.09%) 2 (9.09%)

There was no statistically difference between hemoglobin and IIEF score groupwhen

serum testosterone is normal in the study population for the P value of 0.994. (Table

37 & Figure 26)

Figure 26: Staked bar chart of comparison of HB group across IIEF score in

serum Testosterone (normal) (N=34)
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Table 38: Comparison of Hb group across IIEF score in serum Testosterone

(abnormal)(N=41)

Haemoglobin
IIEF score group

Moderate ED Mild-Moderate ED Mild ED

Anemia (N=28) 4 (14.29%) 21 (75%) 3 (10.71%)

Normal (N=13) 0 (0%) 9 (69.23%) 4 (30.77%)

*No statistical test was applied- due to 0 subjects in the cells

Among the study population in the Anemia patients when serum testosterone is

abnormal, 4 (14.29%) of the participants had Moderate ED, 21 (75%) of the

participants had Mild-Moderate ED and 3 (10.71%) of the participants had Mild ED.

(Table 38 & Figure 27)

Figure 27: Staked bar chart of comparison of Hb group across IIEF score in

serum Testosterone (abnormal)(N=41)
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Table 39: Correlation between Erectile Dysfunction and BMI in normal serum

Testosterone (N=34)

Parameter Spearman Correlation (rs) P value

BMI 0.037 0.834

There was a weak positive correlation between BMI and Erectile dysfunctionwhen

serum testosterone was normal in the study population(rs Value: 0.037, P value:

0.834) (Table 39 & Figure 28)

Figure 28: Scatter plot of Erectile Dysfunction and BMI in normal serum

Testosterone (N=34)
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Table 40: Correlation between Erectile dysfunction and BMI in abnormal serum

Testosterone (N=41)

Parameter Spearman Correlation (rs) P value

BMI 0.097 0.546

Here we got a weak positive correlation between BMI and Erectile dysfunctionwhen

serum testosterone was abnormal in the study population(rs Value: 0.097, P value:

0.546) (Table 40 & Figure 29)

Figure 29: Scatter plot of Erectile Dysfunction and BMI in abnormal serum

Testosterone (N=41)
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Table 41: Comparison of age group across IIEF score in serum Testosterone

(normal) (N=34)

Age Group
IIEF score group

Mild-Moderate ED Mild ED No ED

20-49Yrs (N=21) 4 (19.05%) 14 (66.67%) 3 (14.29%)

>= 50Yrs (N=13) 7 (53.85%) 6 (46.15%) 0 (0%)

*No statistical test was applied due to 0 subjects in the cells.

Among the age group 20-49Yrs, 4 (19.05%) of the participants had Mild-Moderate

ED, 14 (66.67%) of the participants had Mild ED, and 3 (14.29%) of the participants

had No ED. Among the age group, more than 50Yrs, 7 (53.85%) of the participants

had Mild-Moderate ED, 6 (46.15%) of the participants had Mild ED. (Table 41 &

Figure 30)

Figure 30: Staked bar chart of comparison of age group across IIEF score in

serum Testosterone (normal) (N=34)
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Table 42: Comparison of age group across IIEF score in serum Testosterone

(abnormal) (N=41)

Age Group
IIEF score group

Moderate ED Mild-Moderate ED Mild ED

20-49Yrs (N=29) 3 (10.34%) 19 (65.52%) 7 (24.14%)

>= 50Yrs (N=12) 1 (8.33%) 11 (91.67%) 0 (0%)

*No statistical test was applied due to 0 subjects in the cells.

Among the current study population in age group 20-49Yrs when serum testosterone

is abnormal, 3 (10.34%) of the participants had Moderate ED, 19 (65.52%) of the

participants had Mild-Moderate ED and 7 (24.14%) of the participants had Mild ED.

In the age group, more than 50Yrs, 1 (8.33%) of the participants had Moderate ED, 11

(91.67%) of the participants had Mild-Moderate ED. (Table 42 & Figure 31)

Figure 31: Staked bar chart of comparison of age group across IIEF score in

serum Testosterone (abnormal) (N=41)
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Table 43: Correlation between Erectile Dysfunction and HIV duration in months

when serum Testosterone is normal (N=34)

Parameter Spearman Correlation (rs) P value

HIV duration in month -0.456 0.010

There was a weak negative correlation between HIV duration in a month and Erectile

dysfunctionwhen serum testosterone was normal in the study population(rs Value: -

0.456, P value: 0.010) (Table 43 & Figure 32)

Figure 32: Scatter plot of Erectile Dysfunction and duration in months when

serum Testosterone is normal (N=34)
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Table 44: Correlation between Erectile Dysfunction and HIV duration in months

when serum Testosterone is abnormal (N=41)

Parameter Spearman Correlation (rs) P value

HIV duration in month -0.348 0.028

There was a weak negative correlation between HIV duration in a month and Erectile

dysfunctionwhen serum testosterone was abnormal in the study population(rs Value: -

0.348, P value: 0.028) (Table 44 & Figure 33)

Figure 33: Scatter plot of Erectile Dysfunction and duration in months when

serum Testosterone is abnormal (N=41)
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Table 45:  Comparison of median IIEF score with CD4 count (N=75)

IIEF score CD4 Count
Median (IQR)

Kruskal Wallis test (P value)

Moderate ED (N=4) 121.50 (43.75 to 240.5)

<0.001
Mild-Moderate ED (N=41) 213 (128 to 342)

Mild ED (N=27) 451 (268 to 682)

No ED (N=3) 656 (565 to 854)

The median CD4 count was 121.50 (IQR 43.75 to 240.5) in moderate ED; it was 213

(IQR 128 to 342) in mild-moderate ED, it was in 451 (IQR 268 to 682) mild ED and

656 (IQR 565 to 854) in No ED. The difference in the median of IIEF score between

CD 4 count was statistically significant (P value <0.001). (Table 45)

Table 46:  Comparison of median IIEF score with CD4 count (N=75)

IIEF score
CD4 Count

Median (IQR)
Mann Whitney U test

(P value)

Yes (N=72) 656 (565 to 854)

0.021

No (N=3) 268 (156 to 565)

The median CD4 counts were 656 (IQR 565 to 854) in IIEF score, and it was 268

(IQR156 to 565) in No. The difference in the median of IIEF score between CD4

count was statistically significant (P value 0.021). (Table 46)



Results

Page 70

Table 47:  Comparison of median IIEF score with CD4 count when serum

Testosterone is normal (N=34)

IIEF score CD4 Count
Median (IQR)

Kruskal Wallis test (P value)

Moderate ED (N=0) 0 (0,0)

0.207
Mild-Moderate ED (N=11) 468 (213, 624)

Mild ED (N=20) 565 (350, 715.8)

No ED (N=3) 656 (565, 854)

The median CD4 count in normal serum testosterone was 0 (IQR 0 to 0) in moderate

ED; it was 468 (IQR 213, 624) in mild-moderate ED, it was in 565 (IQR 350, 715.8)

mild ED and 656 (IQR 565, 854) in No ED. The difference in the median of IIEF

score between CD4 count was statistically not significant (P value 0.207). (Table 47)

Table 48:  Comparison of median IIEF score with CD4 count when serum

Testosterone is abnormal (N=41)

IIEF score
CD4 Count

Median (IQR) Kruskal Wallis test (P value)

Moderate ED (N=4) 121.5 (43.75, 240.5)

0.018
Mild-Moderate ED (N=30) 173 (128, 264.8)

Mild ED (N=7) 282 (246, 358)

No ED (N=0) 0 (0,0)

The median CD4 count in abnormal serum testosterone 121.5 (IQR 43.75, 240.5) in

moderate ED, it was 173 (IQR 128, 264.8) in mild-moderate ED, it was in 282 (IQR

246, 358) mild ED and 656 (IQR 565, 854) in No ED. The difference in the median of

IIEF score between CD +4 count was statistically not significant (P value 0.207).

(Table 48)
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Table 49:  Comparison of median IIEF score with CD4 count when

serumTestosterone is normal (N=34)

IIEF score
CD4 Count

Median (IQR)
Mann Whitney U test

(P value)

Yes (N=31) 564 (268 to 676)

0.192

No (N=3) 656 (565 to 854)

The median CD4 counts normal serum testosterone was 564 (IQR 268 to 676) in IIEF

score, and it was 656 (IQR565 to 854) in No. The difference it the median of IIEF

score between CD4 count was statistically not significant (P value 0.192). (Table 49)

Table 50:  Comparison of median IIEF score with CD4 count when serum

Testosterone is abnormal (N=41)

IIEF score
CD4 Count

Median (IQR)
Mann Whitney U test

(P value)

Yes (N=41) 213 (128 to276)

*

No (N=0) 0 (0,0)

The median CD4 counts abnormal serum testosterone was 213 (IQR 128 to276) in

IIEF score. (Table 50)
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DISCUSSION

Sexual dysfunction comprehends erectile dysfunction (ED), difficulty in

attaining orgasm and loss of libido.  HIV infected men have shown the presence of

either of one or all these three difficulties. However, erectile dysfunction is most

investigated in researches. The incidence of erectile dysfunction among HIV men

has been rising, effecting the quality of life among them.4 Hence, identifying ED

among HIV men could help in better management of ED, thus improving their

quality of life.

The present study we analyzed 75 HIV infected subjects. The mean age of the

study population was 46.12 ± 8.49 years, the minimum age was 21 years, and the

maximum age was 60 years in the study population (95% CI 44.17 to 48.07). A

similar study by Gomes AR et al69, had a study population of 245 with a mean age of

48 years (IQR- 15years), another study by Fumaz et al4,found the median age of 42

years (35,45) similar to our study. The mean BMI was 23.2 ± 2.58 in the study

population (95% CI 22.61 to 23.79)

The prevalence of erectile dysfunction in the present study was 96%. The

majority (54.67%) of them had mild to moderate ED, followed by 36% with mild ED

and 4% of them had no ED.  In the age group 20-49yrs, 3 (6%) of the participants had

Moderate ED, 23 (46%) of the participants had Mild-Moderate ED, 21 (42%) of the

participants had Mild ED, and 3 (6%) of the participants had No ED. In the age group

>= 50yrs, 1 (4%) of the participants had Moderate ED, 18 (72%) of the participants

had Mild-Moderate ED, 6 (24%) of the participants had Mild ED.  A study by Shindel

AW, et al78, found greater  ED  in men who were older than 40 years and less in

younger men. In our study also, we found ED in an older population, but younger

HIV men too suffered ED. ED in old age generally could be explained by the fact of



Discussion

Page 73

increased comorbid conditions contributing to the prevalence of ED.80 Increased

prevalence of ED  in our population was found despite excluding comorbid patients in

the study. Hence, HIV patients, even without comorbid conditions, could have other

factors which play important role in ED.

A study by Gomez et al68, found 21.6% of prevalence of ED among their study

population (n=134) where 86.2% among them were shown to have severe ED. In a

study done by Fumaz et al4, the prevalence of ED was 58.5%( n=293/521) were the

majority(51.5%) of them had mild ED, followed by 33.4% with mild to moderate ED

and 10.5% with moderate and 4.4% with severe ED. The high prevalence in the

present study compared to other studies could be due to small sample size as compare

to other study sample size.

Table 51:Comparing the prevalence of ED among the study population across

studies to present study:

Study Age (mean/ SD/ median) in
years

Sample size
(n=)

Prevalence
%

GomesT et al.68

2019
44.8 ± 10.9 134 21.6%

Fumaz et al.4 2017 42 years (35,45) 521 58.5%

Present study 46.12 ± 8.49 years 75 96%

Clinical factors:

In general risk factors such as diabetes, hepatopathy, dyslipidemia,

hypertension, alcohol intake and vascular illness etc. coexisting with HIV infection

have shown to lessen sexual function in men but these factors excluded from our

study.81 Among these conditions, peripheral neuropathy a complication of high viral

load and ART therapy has found to be associated with delayed ejaculation.55 In the

present study also we found participants with hepatomegaly, fatty liver but were least
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in frequency.  But found hypertension on calcium channel blockers which do not

cause ED in 14.67% of the study population. A similar prevalence of hypertension

(13.4%) among HIV positive men was found in a Brazilian study.68 In a study by

Gomes TV et al68, among the HIV positive patients (13.4%) presenting with

hypertension, 15.2% had erectile dysfunction but found more psychological reasons

and low socioeconomic status to cause ED.  In our study, we found the majority

(63.64%) of hypertensive HIV patients with mild to moderate ED.

A large cohort study (n=1340) study by Hart et al82, showed ED prevalence of

21% and had included subjects with comorbidities. Even though, this study

population had a high proportion of comorbidities (diabetes in 17% and arterial

hypertension in 69%) the prevalence of ED was less comparatively and ED

prevalence was related to the comorbidities. However, in our study, we excluded

subjects with comorbidities, but still found a prevalence of hypertension and the

presence of ED among this study population. Thus, we can conclude HIV itself to be

one of the reasons for ED among our study group with ED.

In addition to the overall health, anxiety and depression along with fear of

transmission of HIV and with HIV by itself is accountable for ED in HIV positive

patients.83 In our study, we found 32% of them having mild depression, followed by

34.67% with Minimal depression and 33.33%  with Moderate depression.

The mean Haemoglobin was 11.31 ± 2.49 in the study population, minimum

haemoglobin was 7.40, and maximum haemoglobin was 17.50 in the study population

(95% CI 10.74 to 11.89). Similar mean haemoglobin ( 11.2±2.8) was found in a study

by Aggarwal J et al.84Among the study population in the Anemia patients, 4 (10%) of

the participants had Moderate ED, 25 (62.5%) of the participants had Mild-Moderate

ED, 10 (25%) of the participants had Mild ED and 1 (2.5%) of the participants had no
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ED.  We found a significant frequency of HIV patients with Anemia affected by ED.

It is explained that hypogonadism results due to low levels of free testosterone

(<300nh/dl) from early morning samples which are accompanied with other clinical

features such as sexual dysfunction, muscle mass and weight loss, tiredness,

depression and anemia.10 there is the least literature on the association of anemia by

itself as a factor for ED in HIV men. Hence the present study results could be further

researched with larger sample size and inclusion of comorbid HIV patients. In

addition, we found no statistically difference between haemoglobin and IIEF score

groupwhen serum testosterone was normal in the study population for the P value of

0.994.so we can conclude though anemia is not statistically significant but clinically

significant in our study.

In our study, a weak positive correlation between BMI and Erectile

dysfunctionwas foundwhen serum testosterone was abnormal in the study

population(rs Value: 0.097, P value: 0.546).  In contrast, a study by Crum-Cianflone,

N et al53, found increasing age and greater BMI to be positively associated with

hypogonadism.  Usually, HIV  positive patients experience weight loss with muscle

loss and low levels of testosterone.10 In a  systematic review it was found that

testosterone replacement therapy improved muscle mass and body mass in the HIV

positive men.85

In a study by Shindel AW, et al78, the mean IIEF scores with standard

deviation were 25.3±6.1 in a cohort of HIV positive men. In our study, we found

mean IIEF Scores to be 16.15 ± 2.93 (95% CI 15.47 to 16.82). Among the study

population, IIEF score was 16 (IQR 14.25 to 18.75) for Mild depression, 18 (IQR

16.75 to 20) for Minimal depression and 14 (IQR 12.50 to 15) for moderate

depression severity. The relation between depression severity and IIEF score was
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statistically significant (P value <0.001).  In Fumaz et al4, study found (according to

the IIEF-5), the occurrence of all degrees of ED was 58.5% while among them, mild

ED was in  51.5%, mild to moderate in 33.4%, moderate in 10.5%  and severe in

4.4%.

Among the study population in Q1, 34.67% gave IIEF score of 3, 53.33%

gave IIEF score of 4, 12% gave IIEF score of 5. In Q2, 12% gave IIEF score of 2,

52% gave IIEF score of 3, 34.67% gave IIEF score of 4, 1.33% gave IIEF score of 5.

In Q3, 22 (29.33%) gave IIEF score of 2, 38 (50.67%) gave IIEF score of 3, 15 (20%)

gave IIEF score of 4.  In Q4, 14 (18.67%) gave IIEF score of 2, 35 (46.67%) gave

IIEF score of 3, 24 (32%) gave IIEF score of 4, 2 (2.67%) gave IIEF score of 5.  In

Q5, 10 (13.33%) gave IIEF score of 2, 45 (60%) gave IIEF score of 3, 19 (25.33%)

gave IIEF score of 4, 1 (1.33%) gave IIEF score of 5. In a study by Santi D et al86, the

IIEF-15, the ED was weakened in 60.3% of patients, and a 13.2% had severe  ED.

Among these, 11% of participants had been on PDE5-inhibitors where these patients

showed higher scores at questionnaires. However, in our study, we did not analyze the

correlation type of drug protocol to IIEF score.

Our study population, IIEF score was 16 (IQR 14.25 to 18.75) for Mild

depression, 18 (IQR 16.75 to 20) for Minimal depression and 14 (IQR 12.50 to 15) for

moderate depression severity(p<0.001). Among the study population in the mild

depression severity when serum testosterone was abnormal, 9 (75%) of the

participants had Mild-Moderate ED, 3 (25%) of the participants had Mild ED. In the

minimal depression severity, 1 (16.67%) of the participants had Moderate ED, 2

(33.33%) of the participants had Mild-Moderate ED, 3 (50%) of the participants had

Mild ED. In the moderate depression severity, 3 (13.04%) of the participants had

Moderate ED, 19 (82.61%) of the participants had Mild-Moderate ED and 1 (4.35%)
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of the participants had Mild ED. Numerous studies have related depression to ED,

delayed ejaculation and no desire for sex.87,88 A study by de Ryck et al87, found sexual

function in the majority of HIV positive men due to depression.

Correlation of ART, testosterone and ED:

The reasons for the decline in sexual dysfunction in HIV infected men could

be attributed to antiretroviral drugs. However, the role of Antiretroviral drugs in

sexual dysfunction is still a debate. Few studies5,89, have shown antiretroviral drugs to

cause sexual dysfunction, but some have shown no association.53,90 However, our

study participants on retroviral therapy showed ED. Among the study population in

ART regimen, 53 (70.67%) of the participants had TLE, 10 (13.33%) of the

participants had ZLE.

Among the study population in the TLE ART regimen when serum

testosterone was normal, 9 (36%) of the participants had Mild-Moderate ED, 15

(60%) of the participants had Mild ED and 1 (4%) of the participants had no ED. In

the ZLE ARTregimen, 1 (33.33%) of the participants had Mild-Moderate ED, 2

(66.67%) of the participants had Mild ED.  In a study by Aggarwal et al84, found

Mean free testosterone and FSH to be significantly greater in subjects on  ART  than

in those where not on ART (P = 0.028 and P = 0.045, respectively), but did could

relate to the exact ART drug or their combination drug to have a significant

correlation with levels of testosterone. Hence it is suggested that ART therapy does

improve the testosterone levels in which the HIV patients are deficient off.

Among the study population in the TLE ART regimen when serum

testosterone was abnormal, 3 (10.71%) of the participants had Moderate ED, 21

(75%) of the participants had Mild- Moderate ED and 4 (14.29%) of the participants
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had Mild ED. In the ZLE ART regimen, 1 (14.29%) of the participants had Moderate

ED, 5 (71.43%) of the participants had Mild-Moderate ED, 1 (14.29%) of the

participants had Mild ED.

Among the study population in the TLE ART regimen, 3 (5.66%) of the

participants had Moderate ED, 30 (56.6%) of the participants had Mild-Moderate ED,

19 (35.85%) of the participants had Mild ED, and 1 (1.89%) of the participants had no

ED. In the ZLE ART regimen, 1 (10%) of the participants had Moderate ED, 6 (60%)

of the participants had Mild-Moderate ED and 3 (30%) of the participants had Mild

ED. The frequency of HIV patients not on ART were 16%(n=12) and found mild to

moderate and moderate ED in 41.67% each and no ED in 16.67%. In a study by

Lamba et al91, it was found that  HIV patients with HAART had found ED in 25%

whereas, in  HIV men who were not on HAART was found ED in 26%. Our study

found the prevalence of ED in 8.3% of HIV patients, not on ART therapy.

Almost majority of antiretroviral drugs have shown to be related to various

degree of Sexual impairment. Where indinavir is the related top highest frequency of

dysfunction with nevirapine related to lowest, hence if one identifies the principle

drug which leads to sexual impairment, it should be replaced with nevirapine or

atazanavir.6

The mean ART Regimen Duration was 4.76 ± 2.31 in the study population,

minimum duration was 1, and the maximum duration was 12 in the study population

(95% CI 4.18 to 5.34).In a study by Pongener N, et al74, found no significant

correlation between the duration of ART of the patients and gonadal dysfunctions.

Similarly, in the present study we found a weak negative correlation between ART

regimen duration and Erectile dysfunctionwhen serum testosterone was abnormal or

normal in the study population(rs Value: -0.288, P value: 0.093).  Our study findings
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were in agreement with Jain et al92, and Rietschel, Pet al.93 However, this finding has

to be further studied as we did not compare the levels of testosterone prior to the start

and on treatment. Low sexual desire and deficient testosterone levels in HIV subjects

could be associated with the advancement of HIV illness or could be attributed to

morbid conditions or with mental status.

Comparison of serum testosterone with ED:

Patients with HIV infection exhibit a wide range of endocrine abnormalities;

one of them includes testosterone deficiency leading to erectile abnormalities.74 In the

past studies, the prevalence of low testosterone in HIV patients was known to be

ranging from 29-50%.94,95 But after the proposal of novel active retroviral drugs

(HAART), the researchers have found lesser prevalence ranging from 9-16%.73,70In

our study, the mean Serum Testosterone was 8.62 ± 6.99 in the study population,

minimum Serum Testosterone was 0.09, and maximum Serum Testosterone was

28.30  (95% CI 7.01 to 10.23). In a study byPongener N et al74, found the mean CD4

count to be  442.63 ± 276.97 cells/mm3 and mean testosterone level to be  432.73 ±

207.169 ng/dL.

In the present study population, in the normal serum testosterone individuals

(45.3%), 32.35% of the participants had Mild-Moderate ED, 58.82% of the

participants had Mild ED, and 8.82% of the participants had no ED. In the abnormal

serum testosterone (54.6%), 9.76% of the participants had Moderate ED, 73.17% of

the participants had Mild-Moderate ED, and 17.07% of the participants had Mild ED.

In our study, we found that nearly half of the patients had testosterone deficiency. In a

large cohort study(n=1325) by Rochira V et al73, found total serum Testosterone

levels less than 300 ng/dL (10.4 nmol/L) in 16% of their study subjects, with the



Discussion

Page 80

maximum rate of total low  Testosterone in men aged between 40 and 60 years. This

study also found a significant low testosterone levels in younger men (10.6%) aged

30-39 years.  However, such correlation was not made in our study, but we found

significant low levels of testosterone in the study population, and we assessed free

testosterone levels which is more accurate.  Indian studies77,13, have shown the varied

prevalence of low testosterone hormone (13.3% to 33%).  In a study by Dutta D et

al75, found nearly 80.68% of them with low testosterone levels in  39.11% of the study

population with hypogonadism. Hypogonadism was significant in older males with

longer duration of HIV infection.75 In our study also we found the mean duration in

Months was 94.67 ± 36.01, minimum duration was 12, and the maximum duration

was 192 in the study population (95% CI 85.60 to 103.73). Our study also found a

positive correlation between Serum testosterone and Erectile disfunctionin the study

population (rs Value: 0.680, P value: <0.001).

A large cohort study which included 1776 HIV infected men observed a

correlation between free testosterone, bioavailable testosterone and total testosterone

with ED.96 Several studies have showed total testosterone(TT) with no correlation to

the risk of ED97,98, and severity, but low TT in older individuals had related to ED.99

Few studies100,101, have shown FT  and not TT to be correlated to ED when 5 domain

of IIEF were examined. The present study found a positive correlation between Serum

testosterone and Erectile disfunctionin the study population (rs Value: 0.680, P value:

<0.001) Our study estimated FT and found low FT correlated to ED which was in

agreement with a study Huang Y et al102, were low  FT  among young HIV

individuals correlated with ED.
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Correlation of CD4 count and testosterone to ED.

From previously mentioned study Dutta et al75, its was found older-aged males

and low CD4 count (baseline) and vit D deficiency to be the predictors for

hypogonadism in HIV men. However, it has been contrasting results in relation to

CD4 count and hypogonadism.103,60 In our study, we found the mean CD4 Count to be

349.75 ±240.52, minimum CD4 Count was 17, and maximum CD4 Count was 854

(95% CI 294.41 to 405.08). In a study by Aggarwal et al84, the range of CD4 count

was 33.00-841.00 and mean SD was 250.16±20.53, whereas, in our study, the mean

CD4 scores in the study population were high inferring good immune response.

There was a weak positive correlation between CD4 count and Erectile

dysfunctionwhen serum testosterone was normal and abnormal in the age group 20-

49yrs(rs Value: 0.316, P value: 0.163,rs Value: 0.482, P value: 0.008 respectively).

But in age group greater than 50 years (normal and abnormal T levels) of age showed

a weak correlation between CD4 count and testosterone level. Hence, our study

showed no correlation of CD4 count to testosterone levels with across different age

groups.

The median CD4 count was 121.50 (IQR 43.75 to 240.5) in moderate ED, it

was 213 (IQR 128 to 342) in mild-moderate ED, it was in 451 (IQR 268 to 682) mild

ED and 656 (IQR 565 to 854) in No ED. The difference in the median of IIEF score

between CD +4 count was statistically significant (P value <0.001).  In a study by

Aggarwarl et al84, found an association of low testosterone levels in patients with

immunodeficiency. Although such association was not analyzed in our study, we did

find low CD4 count with abnormal testosterone in the subjects with mild-moderate

ED. But the difference in the median of IIEF score between CD4 count was
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statistically not significant (P value 0.207). In our study, we found median CD4 count

was 656 (IQR 565 to 854) in IIEF score, and it was 268 (IQR156 to 565) in No. The

difference in the median of IIEF score between CD4 count was statistically significant

(P value 0.021). The study by Aggarwal et al84, as mentioned previously, have found a

significant relation between the prevalence of hypogonadism and level of CD4 counts

as the frequency of hypogonadism increased with a decrease in CD4 counts. Further,

in Meena et al77, study they found a significant correlation between free testosterone

and CD4 counts. However, in our study, we found the median CD + 4 counts

abnormal serum testosterone was 213 (IQR 128 to276) in IIEF score.

In our study the median CD4 count in normal serum testosterone was 0 (IQR 0

to 0) in moderate ED, it was 468 (IQR 213, 624) in mild-moderate ED, it was in 565

(IQR 350, 715.8) mild ED and 656 (IQR 565, 854) in No ED. The difference in the

median of IIEF score between CD4 count was statistically not significant (P value

0.207). The median CD4 count in abnormal serum testosterone 121.5 (IQR 43.75,

240.5) in moderate ED, it was 173 (IQR 128, 264.8) in mild-moderate ED, it was in

282 (IQR 246, 358) mild ED and 656 (IQR 565, 854) in No ED. The difference in the

median of IIEF score between CD4 count was statistically not significant (P value

0.207).

The median CD4 counts normal serum testosterone was 564 (IQR 268 to 676)

in IIEF score, and it was 656 (IQR565 to 854) in No. The difference it the median of

IIEF score between CD4 count was statistically not significant (P value 0.192).

Hence in our study, we found an insignificant association of CD4 count with

testosterone and ED as the CD4 count was found to be high with good immune

response and no other comorbidities in subjects.
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LIMITATION&RECOMMENDATION:

 The present study results cannot be generalized due to the relatively small sample

size and design of the study.

 Further research with large sample size and longitudinal study allows the

researcher to appropriately correlate with HAART treatment, comorbidities, levels

of testosterone and erectile dysfunction in HIV men.

 IIEF scoring has a validated protocol for men who have sex with men (MSM) and

heterosexual group; however, our study did not analyze or group the study

population

 Although we found anemia to be associated with ED, the type of Anemia was not

elicited, and hence future research on the association of anemia in HIV men with

ED is required.

STRENGTH OF STUDY:

1. We have compared free testosterone with erectile dysfunction and other clinical

factors which is more sensitive and specific.

2. We have taken larger sample size as compare to other similar studies.

3. We have excluded comorbid condition in HIV patient so in our study we concluded

that HIV per se associated with erectile dysfunction.
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CONCLUSION

1. In the present study we analyzed 75 HIV infected subjects with a mean age of

46.12 ± 8.49 years.

2. The prevalence of erectile dysfunction was 96%. The majority (54.67%) of them

had mild to moderate ED.  HIV individuals aged more than 50 years had a greater

prevalence of mild to moderate ED (N=18,72%) as compared to younger age

individuals with 20-49 years of age (N=23,46%).

3. Erectile dysfunction was seen in patients with abnormal (low) testosterone and

also with normal testosterone.Despite the prevalence of erectile dysfunction in

both study groups, number of HIV patients with erectile dysfunction and  low

testosterone was more as compare to patients with erectile dysfunction with

normal testosterone(rs Value: 0.680, P value: <0.001).

4. In my study, most of patients who had Erectile dysfunction with normal

testosterone had minimal depression (n=20) as compared to most of the patients

who had erectile dysfunction with low testosterone had moderate depression

(n=23) (P value <0.001).

5. Anemia is found in almost half(N-41) of patients with erectile dysfunction and

low testosterone which is clinically significant but statistically not significant.

6. There was no association of Age, ART and CD4 count with Free Testosterone

levels (normal or abnormal) in patients with ED among HIV men.
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SUMMARY

Sexual life is one of the important needs of having a healthy living with a

good quality of life. HIV infection, especially in men, has shown to have low sexual

activity due to various physiological and psychological reasons. From literature, it is

learnt that there exists a high prevalence of erectile dysfunction in HIV positive men.

Many studies have correlated testosterone hormone to various degrees of ED, but

have found contrary results. Likewise, many clinical factors in HIV men have been

found in association with ED. Hence the present study aimed to find the prevalence of

ED and correlate clinical factors and testosterone hormone to ED in HIV positive

patients.

Our study analyzed 75 HIV infected subjects. The mean age was 46.12 ± 8.49

years, the minimum age was 21 years, and the maximum age was 60 years (95% CI

44.17 to 48.07). The prevalence of erectile dysfunction in the present study was 96%.

The majority (54.67%) of them had mild to moderate ED, followed by 36% with mild

ED, and 4% of them had no ED.   In the age group 20-49yrs, 3 (6%) of the

participants had Moderate ED, 23 (46%) of the participants had Mild-Moderate ED,

21 (42%) of the participants had Mild ED, and 3 (6%) of the participants had No ED.

In the age group >= 50yrs, 1 (4%) of the participants had Moderate ED, 18 (72%) of

the participants had Mild-Moderate ED, 6 (24%) of the participants had Mild ED.

Hypertension was found in 14.67% of the study population. The mean IIEF Scores to

be 16.15 ± 2.93 (95% CI 15.47 to 16.82). The relation between depression severity

and IIEF score was statistically significant (P value <0.001).
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The mean ART Regimen Duration was 4.76 ± 2.31 in the study population, minimum

duration was 1, and the maximum duration was 12 (95% CI 4.18 to 5.34). Among the

study population in the TLE ART regimen when serum testosterone was normal, 9

(36%) of the participants had Mild-Moderate ED, 15 (60%) of the participants had

Mild ED and 1 (4%) of the participants had no ED. In the ZLE ART regimen, 1

(33.33%) of the participants had Mild-Moderate ED, 2 (66.67%) of the participants

had Mild ED.

There was a weak positive correlation between CD 4+ count and Erectile

dysfunction when serum testosterone was normal in the age group 20-49yrs (rs Value:

0.316, P value: 0.163). There was a moderate positive correlation between Serum

testosterone and Erectile dysfunction in the study population (rs Value: 0.680, P

value: <0.001) There was a negative correlation between ART regimen duration and

Erectile dysfunction when serum testosterone was abnormal in the study population

(rs Value: -0.288, P value: 0.093) There was a negative correlation between Age and

Erectile dysfunction when serum testosterone was normal in the study population (rs

Value: -0.568, P value: <0.001) There was a negative correlation between Age and

Erectile dysfunction when serum testosterone was abnormal in the study population

(rs Value: -0.459, P value: 0.003) There was a weak positive correlation between BMI

and Erectile dysfunction when serum testosterone was abnormal in the study

population (rs Value: 0.097, P value: 0.546). Hence this study results showed that ED

prevalent in HIV patients with depression and patient having low testosterone. There

was a positive correlation between testosterone hormone and ED   in HIV positive

patients.



Bibliography

Page 87

BIBLIOGRAPHY

1. HIV.gov. The Global HIV/AIDS Epidemic [Internet]. 2020 [cited 2020 Sep

19]. Available from: https://www.hiv.gov/hiv-basics/overview/data-and-

trends/global-statistics

2. Overview: India [Internet]. UNAIDS. 2017 [cited 2020 Sep 20]. Available

from: https://www.unaids.org/en/regionscountries/countries/india

3. Ministry of Health and Family Welfare Annual Report 2018-2019: National

AIDS Control Organization [Internet]. 2019 [cited 2020 Sep 15]. p. p 50.

Available from: https://main.mohfw.gov.in/sites/default/files/24 Chapter

496AN2018-19.pdf

4. Fumaz CR, Ayestaran A, Perez-alvarez N, Muñoz-moreno JA, Ferrer MJ,

Negredo E, et al. Clinical and Emotional Factors Related to Erectile

Dysfunction in HIV-Infected Men. Am J Mens Heal. 2017;11(3):647–53.

5. Asboe D, Catalan J, Mandalia S, Dedes N, Florence E, Schrooten W, et al.

Sexual dysfunction in HIV-positive men is multi-factorial: A study of

prevalence and associated factors. AIDS Care. 2007;19(8):955–65.

6. Scanavino MDT. Sexual Dysfunctions of HIV-Positive Men : Associated

Factors , Pathophysiology Issues , and Clinical Management. Adv Urol.

2011;2011:854792.

7. Zona S, Guaraldi G, Luzi K, Beggi M, Santi D, Stentarelli C, et al. Erectile

Dysfunction Is More Common in Young to Middle-Aged HIV-Infected Men

than in HIV-Uninfected Men. J Sex Med. 2012;9(7):1923–30.



Bibliography

Page 88

8. Gacci M, Eardley I, Giuliano F, Hatzichristou D, Kaplan SA, Maggi M, et al.

Critical analysis of the relationship between sexual dysfunctions and lower

urinary tract symptoms due to benign prostatic hyperplasia. Eur Urol.

2011;60(4):809–25.

9. Catalan J, Meadows J. Sexual dysfunction in gay and bisexual men with HIV

infection: Evaluation, treatment and implications. AIDS Care. 2000;12(3):279–

86.

10. Crum NF, Furtek KJ, Olson PE, Amling CL, Wallace MR. A review of

hypogonadism and erectile dysfunction among HIV-infected men during the

pre- and post-HAART eras: diagnosis, pathogenesis, and management. AIDS

Patient Care STDS. 2005;19(10):655–71.

11. Bell C, Richardson D, Wall M, Goldmeier D. HIV-associated female sexual

dysfunction - Clinical experience and literature review. Int J STD AIDS.

2006;17(10):706–9.

12. Goldmeier D, Scullard G, Kapembwa M, Lamba H, Frize G. Does increased

aromatase activity in adipose fibroblasts cause low sexual desire in patients

with HIV lipodystrophy? Sex Transm Infect. 2002;78(1):64–6.

13. Pathak A, Meena LP, Chakravarty J, Rai M, Sundar S. A pilot study to evaluate

the effect of HAART on gonadal dysfunction in male HIV patients. Natl J

Physiol Pharm Pharmacol. 2015;5(1):33.

14. Impotence: NIH Consensus Development Panel on Impotence. JAMA.

1993;270(1):83–90.

15. Shindel AW, Brandt WO, Bochinski D, Bella AJ, Leu TF. Medical and



Bibliography

Page 89

Surgical Therapy of Erectile Dysfunction. Endotext [Internet]. 2000; Available

from: http://www.ncbi.nlm.nih.gov/pubmed/25905163

16. Corona G, Lee DM, Forti G, O’Connor DB, Maggi M, O’Neill TW, et al. Age-

related changes in general and sexual health in middle-aged and older men:

results from the European Male Ageing Study (EMAS). J Sex Med. 2010;7(4

Pt 1):1362–80.

17. Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ, McKinlay JB.

Impotence and its medical and psychosocial correlates: results of the

Massachusetts Male Aging Study. J Urol. 1994;151(1):54–61.

18. Rosen R, Altwein J, Boyle P, Kirby RS, Lukacs B, Meuleman E, et al. Lower

urinary tract symptoms and male sexual dysfunction: the multinational survey

of the aging male (MSAM-7). Eur Urol. 2003;44(6):637–49.

19. Nicolosi A, Laumann EO, Glasser DB, Moreira EDJ, Paik A, Gingell C. Sexual

behavior and sexual dysfunctions after age 40: the global study of sexual

attitudes and behaviors. Urology. 2004;64(5):991–7.

20. Laumann EO, Nicolosi A, Glasser DB, Paik A, Gingell C, Moreira E, et al.

Sexual problems among women and men aged 40-80 y: prevalence and

correlates  identified in the Global Study of Sexual Attitudes and Behaviors. Int

J Impot Res. 2005;17(1):39–57.

21. Moreira EDJ, Lbo CFL, Diament A, Nicolosi A, Glasser DB. Incidence of

erectile dysfunction in men 40 to 69 years old: results from a population-based

cohort study in Brazil. Urology. 2003;61(2):431–6.

22. Schouten BW V, Bosch JLHR, Bernsen RMD, Blanker MH, Thomas S,



Bibliography

Page 90

Bohnen AM. Incidence rates of erectile dysfunction in the Dutch general

population. Effects of  definition, clinical relevance and duration of follow-up

in the Krimpen Study. Int J Impot Res. 2005;17(1):58–62.

23. Seftel AD, de la Rosette J, Birt J, Porter V, Zarotsky V, Viktrup L. Coexisting

lower urinary tract symptoms and erectile dysfunction: a systematic review of

epidemiological data. Int J Clin Pract. 2013;67(1):32–45.

24. Jannini EA, Sternbach N, Limoncin E, Ciocca G, Gravina GL, Tripodi F, et al.

Health-related characteristics and unmet needs of men with erectile

dysfunction: a survey in five European countries. J Sex Med. 2014;11(1):40–

50.

25. Ludwig W, Phillips M. Organic causes of erectile dysfunction in men under 40.

Urol Int. 2014;92(1):1–6.

26. Capogrosso P, Colicchia M, Ventimiglia E, Castagna G, Clementi MC, Suardi

N, et al. One patient out of four with newly diagnosed erectile dysfunction is a

young man--worrisome picture from the everyday clinical practice. J Sex Med.

2013;10(7):1833–41.

27. Heruti R, Shochat T, Tekes-Manova D, Ashkenazi I, Justo D. Prevalence of

erectile dysfunction among young adults: results of a large-scale survey. J Sex

Med. 2004;1(3):284–91.

28. Salonia A, Castagna G, Saccà A, Ferrari M, Capitanio U, Castiglione F, et al. Is

erectile dysfunction a reliable proxy of general male health status? The case for

the International Index of Erectile Function-Erectile Function domain. J Sex

Med. 2012;9(10):2708–15.



Bibliography

Page 91

29. Papagiannopoulos D, Khare N, Nehra A. Evaluation of young men with

organic erectile dysfunction. Asian J Androl. 2015;17(1):11–6.

30. Corona G, Mannucci E, Petrone L, Ricca V, Mansani R, Cilotti A, et al.

Psychobiological correlates of smoking in patients with erectile dysfunction.

Int J Impot Res. 2005;17(6):527–34.

31. Boddi V, Corona G, Monami M, Fisher AD, Bandini E, Melani C, et al.

Priapus is happier with Venus than with Bacchus. J Sex Med. 2010;7(8):2831–

41.

32. Cao S, Gan Y, Dong X, Liu J, Lu Z. Association of quantity and duration of

smoking with erectile dysfunction: a dose-response meta-analysis. J Sex Med.

2014;11(10):2376–84.

33. Cheng JYW, Ng EML, Ko JSN, Chen RYL. Physical activity and erectile

dysfunction: meta-analysis of population-based  studies. Int J Impot Res.

2007;19(3):245–52.

34. Corona G, Rastrelli G, Filippi S, Vignozzi L, Mannucci E, Maggi M. Erectile

dysfunction and central obesity: an Italian perspective. Asian J Androl.

2014;16(4):581–91.

35. Vignozzi L, Filippi S, Comeglio P, Cellai I, Sarchielli E, Morelli A, et al.

Nonalcoholic steatohepatitis as a novel player in metabolic syndrome-induced

erectile dysfunction: an experimental study in the rabbit. Mol Cell Endocrinol.

2014;384(1–2):143–54.

36. Corona G, Giorda CB, Cucinotta D, Guida P, Nada E. The SUBITO-DE study:

sexual dysfunction in newly diagnosed type 2 diabetes male patients. J



Bibliography

Page 92

Endocrinol Invest. 2013;36(10):864–8.

37. Corona G, Giorda CB, Cucinotta D, Guida P, Nada E. Sexual dysfunction at

the onset of type 2 diabetes: the interplay of depression, hormonal and

cardiovascular factors. J Sex Med. 2014;11(8):2065–73.

38. Guo W, Liao C, Zou Y, Li F, Li T, Zhou Q, et al. Erectile dysfunction and risk

of clinical cardiovascular events: a meta-analysis of seven cohort studies. J Sex

Med. 2010;7(8):2805–16.

39. Dong J-Y, Zhang Y-H, Qin L-Q. Erectile dysfunction and risk of

cardiovascular disease: meta-analysis of prospective cohort studies. J Am Coll

Cardiol. 2011;58(13):1378–85.

40. Yamada T, Hara K, Umematsu H, Suzuki R, Kadowaki T. Erectile dysfunction

and cardiovascular events in diabetic men: a meta-analysis of  observational

studies. PLoS One. 2012;7(9):e43673.

41. Vlachopoulos C V, Terentes-Printzios DG, Ioakeimidis NK, Aznaouridis KA,

Stefanadis CI. Prediction of cardiovascular events and all-cause mortality with

erectile dysfunction: a systematic review and meta-analysis of cohort studies.

Circ Cardiovasc Qual Outcomes. 2013;6(1):99–109.

42. Nehra A, Jackson G, Miner M, Billups KL, Burnett AL, Buvat J, et al. The

Princeton III Consensus recommendations for the management of erectile

dysfunction and cardiovascular disease. Mayo Clin Proc. 2012;87(8):766–78.

43. Jannini EA, McCabe MP, Salonia A, Montorsi F, Sachs BD. Organic vs.

psychogenic? The Manichean diagnosis in sexual medicine. J Sex Med.

2010;7(5):1726–33.



Bibliography

Page 93

44. Chen L, Shi G, Huang D, Li Y, Ma C, Shi M, et al. Male sexual dysfunction: A

review of literature on its pathological mechanisms, potential risk factors, and

herbal drug intervention. Biomed Pharmacother. 2019;112:108585.

45. Lue TF. Erectile dysfunction. N Engl J Med. 2000;342(24):1802–13.

46. Yafi FA, Jenkins L, Albersen M, Corona G, Isidori AM, Goldfarb S, et al.

Erectile dysfunction. Nat Rev Dis Prim. 2016;2:16003.

47. Collazos J. Sexual dysfunction in the highly active antiretroviral therapy era.

AIDS Rev. 2007;9(4):237–45.

48. Cove J, Petrak J. Factors associated with sexual problems in HIV-positive gay

men. Int J STD AIDS. 2004;15(11):732–6.

49. Tubino Scanavino M de, Abdo CHN. Sexual dysfunctions among people living

with AIDS in Brazil. Clinics (Sao Paulo). 2010;65(5):511–9.

50. Stein M, Herman DS, Trisvan E, Pirraglia P, Engler P, Anderson BJ. Alcohol

use and sexual risk behavior among human immunodeficiency virus-positive

persons. Alcohol Clin Exp Res. 2005;29(5):837–43.

51. Bouhnik A-D, Préau M, Schiltz M-A, Obadia Y, Spire B. Sexual difficulties in

people living with HIV in France--results from a large representative sample of

outpatients attending French hospitals (ANRS-EN12-VESPA). AIDS Behav.

2008;12(4):670–6.

52. Ciesla JA, Roberts JE. Meta-analysis of the relationship between HIV infection

and risk for depressive disorders. Am J Psychiatry. 2001;158(5):725–30.

53. Crum-Cianflone NF, Bavaro M, Hale B, Amling C, Truett A, Brandt C, et al.



Bibliography

Page 94

Erectile dysfunction and hypogonadism among men with HIV. AIDS Patient

Care STDS. 2007;21(1):9–19.

54. Moreira EDJ, Abdo CH, Torres EB, Lôbo CF, Fittipaldi JA. Prevalence and

correlates of erectile dysfunction: results of the Brazilian study of sexual

behavior. Urology. 2001;58(4):583–8.

55. Richardson D, Lamba H, Goldmeier D, Nalabanda A, Harris JRW. Factors

associated with sexual dysfunction in men with HIV infection. Int J STD

AIDS. 2006;17(11):764–7.

56. Sollima S, M O, F M, P G, A A, Zucconi M. Protease inhibitors and erectile

dysfunction. AIDS (London, England). 2001;15(17):2331–3.

57. Kataoka T, Hotta Y, Ohno M, Maeda Y, Kimura K. Limited effect of

testosterone treatment for erectile dysfunction caused by high-estrogen levels

in rats. Int J Impot Res. 2013;25(6):201–5.

58. Yang Y, Ikezoe T, Takeuchi T, Adachi Y, Ohtsuki Y, Takeuchi S, et al. HIV-1

protease inhibitor induces growth arrest and apoptosis of human prostate cancer

LNCaP cells in vitro and in vivo in conjunction with blockade of androgen

receptor STAT3 and AKT signaling. Cancer Sci. 2005;96:425–33.

59. Poretsky L, Can S, Zumoff B. Testicular dysfunction in human

immunodeficiency virus-infected men. Metabolism. 1995;44(7):946–53.

60. Rochira V, Diazzi C, Santi D, Brigante G, Ansaloni A, Decaroli MC, et al.

Low testosterone is associated with poor health status in men with human

immunodeficiency virus infection: a retrospective study. Andrology.

2015;3(2):298–308.



Bibliography

Page 95

61. Grinsponn S. Androgen deficiency and HIV infection. Clin Infect Dis.

2005;41(12):1804–5.

62. Rochira V, Guaraldi G. Hypogonadism in the HIV-infected man. Endocrinol

Metab Clin North Am. 2014;43(3):709–30.

63. Serôdio JG. Incidência de hipogonadismo numa população de doentes com

infecção VIH e sua caracterização [Internet]. 2012 [cited 2020 Aug 1].

Available from: https://core.ac.uk/download/pdf/143400283.pdf

64. Basaria S. Reproductive aging in men. Endocrinol Metab Clin North Am.

2013;42(2):255–70.

65. Rajfer J. Relationship between testosterone and erectile dysfunction. Rev Urol.

2000;2(2):122–8.

66. Sartorius GA, Handelsman DJ. Andrology Male Reproductive Health and

Dysfunction. 3ed. Verlag Berlin Heidelberg:Springer; 2010; XVII, 629 p

67. Tajar A, Forti G, O’Neill TW, Lee DM, Silman AJ, Finn JD, et al.

Characteristics of secondary, primary, and compensated hypogonadism in

aging men: evidence from the European Male Ageing Study. J Clin Endocrinol

Metab. 2010;95(4):1810–8.

68. Gomes TV, Brites C. Prevalence and risk factors for erectile dysfunction in

HIV-infected patients in Salvador, Brazil. Brazilian J Infect Dis.

2019;23(6):464–7.

69. Gomes AR, Souteiro P, Silva CG, Sousa-Pinto B, Almeida F, Sarmento A, et

al. Prevalence of testosterone deficiency in HIV-infected men under



Bibliography

Page 96

antiretroviral therapy. BMC Infect Dis. 2016;16(1):1–7.

70. Monroe AK, Dobs AS, Palella FJ, Kingsley LA, Witt MD, Brown TT.

Morning free and total testosterone in HIV-infected men: implications for the

assessment of hypogonadism. AIDS Res Ther. 2014;11(1):6.

71. Ashby J, Goldmeier D, Sadeghi-Nejad H. Hypogonadism in human

immunodeficiency virus-positive men. Korean J Urol. 2014;55(1):9–16.

72. Pérez I, Moreno T, Navarro F, Santos J, Palacios R. Prevalence and factors

associated with erectile dysfunction in a cohort of HIV-infected patients. Int J

STD AIDS. 2013;24(9):712–5.

73. Rochira V, Zirilli L, Orlando G, Santi D, Brigante G, Diazzi C, et al. Premature

decline of serum total testosterone in HIV-infected men in the HAART-Era.

PLoS One. 2011;6(12):e28512.

74. Pongener N, Salam R, Ningshen R, Visi V, Wairokpam T, Devi LS. A study on

hypogonadism in male HIV patients in northeastern part of India. Indian J Sex

Transm Dis AIDS. 2019;40(1):20–4.

75. Dutta D, Sharma L, Sharma N, Gadpayle A, Anand A, Gaurav K, et al.

Occurrence, patterns & predictors of hypogonadism in patients with HIV

infection in India. Indian J Med Res. 2017;145(6):804–14.

76. Tripathy SK, Agrawala RK, Baliarsinha AK. Endocrine alterations in HIV-

infected patients. Indian J Endocrinol Metab. 2015;19(1):143–7.

77. Meena LP, Rai M, Singh SK, Chakravarty J, Singh A, Goel R, et al. Endocrine

changes in male HIV patients. J Assoc Physicians India. 2011;59:365-366,371.



Bibliography

Page 97

78. Shindel AW, Horberg MA, Smith JF, Breyer BN. Sexual dysfunction, HIV,

and AIDS in men who have sex with men. AIDS Patient Care STDS.

2011;25(6):341–9.

79. IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0.

Armonk, NY: IBM Corp.

80. Jeffrey M, Volberding P. HIV and premature aging: A field still in its infancy.

Ann Intern Med. 2010;153(7):477–9.

81. Moreira Jr ED, Abdo CHN, Torres EB, Lôbo CFL, Fittipaldi JAS. Prevalence

and correlates of erectile dysfunction: results of the Brazilian study of sexual

behavior. Urology. 2001;58(4):583–8.

82. Hart TA, Moskowitz D, Cox C, Li X, Ostrow DG, Stall RD, et al. The

cumulative effects of medication use, drug use, and smoking on erectile

dysfunction among men who have sex with men. J Sex Med. 2012;9(4):1106–

13.

83. Mao L, Newman CE, Kidd MR, Saltman DC, Rogers GD, Kippax SC. Self-

reported sexual difficulties and their association with depression and other

factors among gay men attending high HIV-caseload general practices in

Australia. J Sex Med. 2009;6(5):1378–85.

84. Aggarwal J, Taneja RS, Gupta PK, Wali M, Chitkara A, Jamal A. Sex hormone

Profile in Human Immunodeficiency Virus ‑ Infected Men and It ’ s

Correlation with CD4 Cell Counts. Indian J Endocrinol Metab.

2018;22(3):328–34.

85. Kong A, Edmonds P. Testosterone therapy in HIV wasting syndrome:



Bibliography

Page 98

systematic review and meta-analysis. Lancet Infect Dis. 2002;2(11):692–9.

86. Santi D, Brigante G, Diazzi C, De VS, Zona S, Guaraldi G, et al. Gonadal and

sexual function in young/middle aged human immunodeficiency virus (HIV)-

infected men. Endocr Abstr. 2014;701.

87. De Ryck I, Van Laeken D, Nöstlinger C, Platteau T, Colebunders R. Sexual

satisfaction among men living with HIV in Europe. AIDS Behav.

2012;16(1):225–30.

88. Rosen RC, Seidman SN, Menza MA, Shabsigh R, Roose SP, Tseng LJ, et al.

Quality of life, mood, and sexual function: a path analytic model of treatment

effects in men with erectile dysfunction and depressive symptoms. Int J Impot

Res. 2004 Aug;16(4):334–40.

89. Collazos J, Martínez E, Mayo J, Ibarra S. Sexual dysfunction in HIV-infected

patients treated with highly active antiretroviral therapy. J Acquir Immune

Defic Syndr. 2002;31(3):322–6.

90. Ende AR, Lo Re V, DiNubile MJ, Mounzer K. "Erectile dysfunction in an

urban HIV-positive population” . AIDS Patient Care STDS. 2006;20(2):75–8.

91. Lamba H, Goldmeier D, Mackie NE, Scullard G. Antiretroviral therapy is

associated with sexual dysfunction and with increased serum oestradiol levels

in men. Int J STD AIDS. 2004;15(4):234–7.

92. Jain N, Mittal M, Dandu H, Verma SP, Gutch M, Tripathi AK. An

observational study of endocrine disorders in HIV infected patients from north

India. J HIV Hum Reprod. 2013;1(1):20.



Bibliography

Page 99

93. Rietschel P, Corcoran C, Stanley T, Basgoz N, Klibanski A, Grinspoon S.

Prevalence of hypogonadism among men with weight loss related to human

immunodeficiency virus infection who were receiving highly active

antiretroviral therapy. Clin Infect Dis. 2000;31(5):1240–4.

94. Grinspoon S, Corcoran C, Lee K, Burrows B, Hubbard J, Katznelson L, et al.

Loss of lean body and muscle mass correlates with androgen levels in

hypogonadal men with acquired immunodeficiency syndrome and wasting. J

Clin Endocrinol Metab. 1996;81(11):4051–8.

95. Schürmeyer TH, Müller V, von zur Mühlen A, Schmidt RE. Endocrine

testicular function in HIV-infected outpatients. Eur J Med Res. 1997;2(7):275–

81.

96. Lee WC, Kim MT, Ko KT, Lee WK, Kim SY, Kim HY, et al. Relationship

between Serum Testosterone and Cardiovascular Disease Risk Determined

Using the Framingham Risk Score in Male Patients with Sexual Dysfunction.

World J Mens Health. 2014;32(3):139–44.

97. Liao M, Huang X, Gao Y, Tan A, Lu Z, Wu C. Testosterone Is Associated with

Erectile Dysfunction : A Cross-Sectional Study in Chinese Men. 2012;7(6):1–

8.

98. Kocoglu H, Alan C, Soydan H, Ateş F, Adayener C, Eren AE, et al.

Association between the androgen levels and erectile function, cognitive

functions and hypogonadism symptoms in aging males. Aging Male.

2011;14(4):207–12.

99. Corona G, Mannucci E, Ricca V, Lotti F, Boddi V, Bandini E, et al. The age-



Bibliography

Page 100

related decline of testosterone is associated with different specific symptoms

and signs in patients with sexual dysfunction. Int J Androl. 2009;32(6):720–8.

100. Ahn HS, Park CM, Lee SW. The clinical relevance of sex hormone levels and

sexual activity in the ageing male. BJU Int. 2002;89(6):526–30.

101. Kang 2nd J, Ham BK, Oh MM, Kim JJ, Moon DG. Correlation between serum

total testosterone and the AMS and IIEF questionnaires in patients with erectile

dysfunction with testosterone deficiency syndrome. Korean J Urol.

2011;52(6):416–20.

102. Huang Y. Free testosterone correlated with erectile dysfunction severity among

young men with normal total testosterone. IJIR Your Sex Med J.

2019;31(2):132–8.

103. Sunchatawirul K, Tantiwongse K, Chathaisong P, Thongyen S, Chumpathat N,

Manosuthi W. Hypogonadism among HIV-infected men in Thailand. Int J STD

AIDS. 2012;23(12):876–81.



Annexures

Page 101

ANNEXURE I

ETHICAL CLEARANCE CERTIFICATE

R E G .  N O . B G 0 1 1 8 0 0 8
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ANNEXURE II

CONSENT FORM
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ANNEXURE III

PROFORMA

Patient Data

Name -: IP/OP:-

Age / Sex :- Contact Number :-

Address :-

General Physical Examination :-

 Pulse :- / min. : RR :-
cycles  / min.

 BP:- / mm  Hg. ; Temperature :- oF

 WEIGHT:- Kgs . HEIGHT :- = cm.

 BMI:- : Waist  Circumference  :- cm .

Past History:-

SYSEMIC  EXAMINATION:-

 CVS :-

 R/S:-
 CNS:-
 P/A:-
 Genitals examination:-

DIAGNOSIS:-
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The IIEF-5 Questionnaire (SHIM)
Please encircle the response that best describes you for the following five questions:

Over the past 6 months:

1. How do you rate Very low Low Moderate High Very high
your confidence that you
could get and keep an
erection?

1 2 3 4 5

2. When you had erections
with sexual stimulation,
how often were your

Almost never
or never

A few
times

Sometimes Most times Almost always
or always

erections hard enough (much less (about half (much more
for penetration? than half the time) than half

the time) the time)

1 2 3 4 5

3. During sexual
intercourse, how often were
you able to maintain your

Almost never
of never

A few
times

Sometimes Most times Almost always
or always

erection after you had (much less (about half (much more
penetrated your partner? than half the time) than half

the time) the time)

1 2 3 4 5

4. During sexual
intercourse, how difficult
was it to maintain your

Extremely
difficult

Very
difficult

Difficult Slightly
difficult

Not difficult

erection to completion of
intercourse?

1 2 3 4 5

5. When you attempted
sexual intercourse, how
often was it satisfactory

Almost never
or never

A few
times

Sometimes Most times Almost always
or always

for you? (much less (about half (much more
than half the time) than half
the time) the time)

1 2 3 4 5

Total Score: ___________________

1-7: Severe ED 8-11: Moderate ED     12-16: Mild-moderate ED      17-21: Mild ED 22-25: No ED
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ANNEXURE IV

KEY TO THE MASTER CHART

Age Group 1 20-49yrs

2 >= 50yrs

Gender 1 Male

2 Female

Depression Severity 1 Mild

2 Minimal

3 Moderate

Comorbidities 1 HTN

2 No

Art regimen 1 TLE

2 ZLE

3 NOT ON ART
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1 966743 2 53 1 22.7 ACUTE APPENDICITIS 4 4 4 4 4 MILD ED-20 4 2 13.800 564 2 120 1 4 12.9 2.77 11.10 1.28 1.40

2 967562 2 55 1 23.20 BPH 4 4 4 4 4 MILD ED-20 4 2 18.580 451 2 120 1 6 11.9 1.81 6.50 1.09 0.23

3 934907 1 48 1 20.50 PYLONEPHRITIS 5 4 4 5 4 NO ED-22 2 2 26.020 656 2 60 1 3 10.9 2.86 7.80 1.29 0.30

4 960242 2 52 1 20.50 SYNCOPE 3 2 3 3 3 MILD-MOD ED-14 11 3 0.087 116 1 60 1 3 9.5 2.97 11.20 1.10 0.35

5 931106 1 47 1 25.00 ORAL CANIDIASIS 4 3 2 3 3 MILD-MOD ED-15 6 1 5.010 318 2 24 1 2 10.3 1.97 2.23 0.85 0.30

6 5175885 1 42 1 22.10 ACALCULOUS CHOLECYSTITIS 5 4 4 4 4 MILD ED-21 2 2 20.770 407 2 3 3 11.3 3.43 5.97 0.90 0.50

7 938218 1 49 1 21.60 URINARY TRACT INFECTION 3 2 2 2 3 MODERATE ED-11 12 3 0.624 85 1 36 2 2 9.8 4.08 15.80 0.83 0.80

8 940113 2 50 1 19.20 CATARACT 4 3 3 3 3 MILD-MOD ED-16 4 2 18.560 60 2 120 1 8 14.8 1.80 8.60 0.72 1.00

9 943098 2 52 1 22.00 LEFT LOWER LIMB DVT 3 2 2 2 2 MODERATE ED-11 4 2 2.690 158 2 144 1 5 7.4 3.61 9.33 1.60 1.20

10 1012987 1 30 1 24.20 ACUTE GASTROENTERITIS 5 4 4 4 4 MILD ED-21 1 2 7.950 287 2 4 3 17.0 3.17 9.27 1.50 0.70

11 969186 2 52 1 25.70 BPH 3 3 3 3 3 MILD-MOD ED-15 8 1 10.170 268 1 96 1 5 12.4 2.85 8.50 1.40 0.80

12 1013369 2 54 1 26.60 VIRAL FEVER 3 2 2 3 3 MODERATE ED-13 13 3 0.428 166 2 120 1 5 8.6 1.50 5.10 1.10 0.20

13 970855 1 40 1 24.61 DENGUE FEVER 5 4 3 3 4 MILD ED-19 4 1 6.470 854 2 60 2 2 14.2 3.38 7.50 0.69 0.30

14 894101 2 53 1 22.50 ACUTE PANCREATITIS 4 3 3 4 3 MILD ED-17 3 1 8.830 264 2 144 2 7 9.4 1.37 4.60 0.77 1.50

15 986156 1 40 1 24.30 TIBIA BONE FRACTURE 3 3 3 3 3 MILD-MOD ED-15 13 3 1.120 128 2 60 1 5 7.9 1.50 9.60 0.90 0.30

16 1013844 2 52 1 24.00 COPD 4 3 2 2 2 MODERATE ED-13 12 3 1.210 356 2 12 3 11.0 52.00 13.20 1.26 1.31

17 1012031 2 60 1 23.00 CVA 3 3 3 3 3 MILD-MOD ED-15 6 2 4.960 50 1 48 3 8.0 94.00 5.00 1.20 0.19

18 981229 1 41 1 21.50 CHOLELITHISIS 4 4 4 4 4 MILD ED-20 8 2 7.410 246 2 96 1 5 8.6 1.50 5.50 1.20 1.10

19 962907 1 36 1 22.20 ACUTE GASTROENTERITIS 5 4 4 4 4 MILD ED-21 4 1 10.270 77 2 12 1 1 11.2 1.47 3.90 1.40 0.42

20 5604400 1 46 1 24.33 CONSTIPATION 4 4 3 4 4 MILD ED-19 4 1 14.270 549 2 60 1 3 12.4 3.50 8.20 1.10 0.80

21 5537760 2 50 1 23.70 ACUTE PANCREATITIS 4 3 3 3 3 MILD-MOD ED-16 9 1 4.370 136 2 96 2 5 9.9 2.20 5.90 1.20 0.63
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22 5551190 1 43 1 19.10 BRONCHIAL ASTHAMA 4 3 3 2 3 MILD-MOD ED-15 10 3 3.030 263 2 60 1 2 8.8 1.05 3.70 0.80 0.40

23 954188 1 21 1 24.30 DENGUE FEVER 4 3 3 3 3 MILD-MOD ED-16 9 1 4.080 347 2 3 11.8 2.90 13.20 1.20 0.60

24 958485 1 44 1 21.60 URINARY TRACT INFECTION 4 3 3 3 3 MILD-MOD ED-16 12 3 4.910 528 2 72 1 2 11.7 3.25 4.90 0.80 0.53

25 959193 1 42 1 22.20 VIRAL FEVER 4 4 3 4 3 MILD ED-18 4 2 9.190 356 2 3 9.0 1.50 8.60 1.30 0.29

26 995569 1 45 1 24.30 PYLONEPHRITIS 4 3 3 3 3 MILD-MOD ED-16 12 3 1.880 128 2 60 1 2 10.0 3.27 11.00 1.50 1.10

27 5551478 2 60 1 19.20 DYSPESIA 3 3 2 2 2 MILD-MOD ED-12 4 1 10.740 42 2 144 1 8 14.7 1.54 8.50 1.17 0.90

28 998748 2 58 1 20.90 MENINGITIS 3 2 2 3 2 MILD-MOD ED-12 14 3 0.512 17 2 120 1 8 10.2 1.94 4.90 0.81 0.33

29 997026 1 48 1 24.30 SEVERE OESOPHAGITIS 4 4 3 3 3 MILD ED-17 8 2 15.390 33 1 60 2 5 11.6 1.93 1.90 0.78 0.26

30 995506 2 60 1 25.90 AKI SEC.TO ACUTE G.E. 3 3 3 2 3 MILD-MOD ED-14 12 3 0.749 102 2 144 1 8 11.2 72.00 6.10 1.20 1.00

31 5621315 1 42 1 24.00 ACUTE GASTROENTERITIS 5 3 2 2 3 MILD-MOD ED-15 4 2 3.170 100 2 60 2 2 10.3 64.00 4.56 1.10 0.80

32 966639 1 46 1 25.00 AKI 4 4 3 3 3 MILD ED-17 2 2 15.810 727 2 24 3 11.0 3.11 10.00 1.40 0.55

33 974262 1 46 1 24.20 URINARY TRACT INFECTION 4 4 3 3 3 MILD-MOD ED-16 2 2 15.580 624 2 72 1 3 12.5 2.12 5.87 0.90 0.60

34 5438533 1 43 1 20.20 ACUTE GASTROENTERITIS 4 3 3 4 3 MILD ED-17 6 1 4.820 268 2 6 3 10.2 1.08 2.80 0.60 0.80

35 975487 1 38 1 28.80 IHD-NSTEMI 4 4 4 3 4 MILD ED-19 8 1 15.700 111 2 48 1 2 11.5 2.87 10.70 0.85 0.84

36 979322 2 55 1 19.60 IHD-DCM-LVEF-35% 3 2 2 2 3 MILD-MOD ED-12 10 3 4.050 224 1 120 2 5 11.8 1.71 4.90 1.20 0.88

37 979394 2 51 1 24.60 ACUTE PANCREATITIS 4 3 2 2 3 MILD-MOD ED-14 4 1 11.290 628 2 96 1 5 10.3 1.84 13.40 0.58 1.40

38 986424 1 27 1 25.91 ABSCESS 5 3 3 4 5 NO ED-22 1 2 21.990 854 2 4 3 17.5 3.17 7.60 0.91 1.50

39 955626 2 57 1 19.10 IHD-NSTEMI 3 3 3 3 3 MILD-MOD ED-15 6 1 13.270 567 2 3 12.5 1.93 6.90 0.93 1.12

40 892140 1 42 1 22.40 VIRAL FEVER 4 4 3 4 3 MILD ED-18 8 1 7.850 282 2 72 1 2 9.4 2.06 5.80 0.80 0.44

41 967913 1 49 1 19.60
FEVER WITH

THROMBOCYTOPENIA
3 2 2 2 2 MODERATE ED-11 12 3 0.154 30 2 96 1 5 9.6 3.20 6.20 1.00 0.80

42 1010383 1 49 1 24.30 CHRONIC DIARRHOEA 4 4 3 3 3 MILD-MOD ED-14 9 1 10.520 336 2 120 1 6 13.9 2.71 8.30 0.81 1.50

43 981840 1 42 1 23.60 IHD-NSTEMI 4 3 3 2 3 MILD-MOD ED-15 10 3 5.640 338 2 48 1 2 17.0 1.96 9.30 1.50 1.40

44 975629 1 35 1 23.40 ACUTE GASTROENTERITIS 5 5 4 4 4 NO ED-22 3 1 10.470 565 2 3 12.6 4.97 15.60 1.14 0.26

45 982320 1 47 1 27.70 IHD-NSTEMI 4 4 3 3 3 MILD ED-17 6 2 16.910 652 2 108 1 5 8.5 3.74 9.90 1.28 0.13

46 985921 1 48 1 25.50 LMN FACIAL PALSY 4 4 3 3 3 MILD ED-17 8 2 8.870 676 2 60 1 3 14.9 2.76 13.20 0.70 2.75

47 985368 1 47 1 24.20 AKI SEC.TO ACUTE G.E. 3 2 2 2 2 MODERATE ED-11 14 3 1.900 268 2 96 1 5 8.4 1.91 8.30 2.50 0.26

48 983537 1 43 1 24.60
FEVER WITH

THROMBOCYTOPENIA
4 4 3 3 4 MILD ED-18 2 2 21.670 682 2 60 1 2 15.0 83.00 5.50 0.75 2.77

49 981485 2 52 1 22.40 VIRAL FEVER 3 3 3 3 3 MILD-MOD ED-16 6 1 2.180 445 2 120 1 5 8.8 54.00 4.80 0.97 0.57

50 984998 2 55 1 28.20 ACUTE GASTROENTERITIS 4 3 3 3 3 MILD-MOD ED-16 2 2 12.020 571 1 144 1 8 10.8 82.00 4.00 1.00 0.43
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51 987143 1 47 1 27.60 ACUTE PANCREATITIS 5 4 4 4 4 MILD ED-21 1 2 14.760 850 2 120 1 8 14.2 3.30 10.30 0.88 1.57

52 925214 1 46 1 25.50 LEFT LOWER LIMB DVT 4 3 3 3 3 MILD-MOD ED-16 12 3 6.620 128 2 96 1 5 15.5 6.62 3.90 0.66 0.60

53 953040 2 56 1 25.00 BPH 4 3 2 3 3 MILD-MOD ED-15 14 3 9.830 776 2 120 1 8 13.7 6.93 6.93 0.84 1.30

54 983308 1 44 1 25.90 VIRAL FEVER 4 3 2 2 3 MILD-MOD ED-14 6 1 5.500 258 2 96 1 6 9.6 86.00 3.00 0.45 0.97

55 903635 1 30 1 25.10 VIRAL FEVER 3 3 2 2 3 MODERATE ED-13 12 3 2.600 192 2 12 3 9.8 3.04 7.79 0.80 0.38

56 1001144 1 23 1 26.20 VIRAL FEVER 4 3 4 4 4 MILD ED-19 2 2 28.300 752 2 12 1 1 14.5 2.74 7.20 0.92 1.20

57 993818 1 42 1 23.20 CELLULITIS 4 4 3 3 3 MILD ED-17 6 2 8.550 358 2 72 1 4 11.8 2.72 10.20 0.68 1.20

58 954870 2 52 1 19.20 COPD 3 3 2 3 3 MILD-MOD ED-14 14 3 1.360 158 1 120 2 7 7.5 3.70 5.19 0.70 0.60

59 1014651 1 40 1 24.10 HIV GASTROPATHY 4 4 3 4 4 MILD ED-19 2 1 11.780 567 2 96 1 5 15.0 1.97 5.20 0.84 0.55

60 988969 1 21 1 19.10 VIRAL FEVER 3 3 2 3 3 MILD-MOD ED-14 6 1 3.040 213 2 120 1 8 10.6 4.56 9.93 0.80 0.90

61 978814 1 40 1 19.20 ACUTE GASTROENTERITIS 3 3 3 3 3 MILD-MOD ED-15 8 1 3.170 180 2 96 1 2 8.0 2.93 8.19 1.50 1.20

62 1006492 1 45 1 18.60 LMN FACIAL PALSY 3 3 3 3 3 MILD-MOD ED-15 8 1 3.240 156 2 72 2 2 15.8 2.52 8.30 0.53 0.67

63 955386 2 56 1 20.50 DYSPESIA 4 3 4 4 3 MILD ED-18 4 2 9.090 660 2 144 1 8 11.0 1.91 4.00 0.91 0.92

64 937331 1 46 1 24.30 CELLULITIS 3 3 3 3 3 MILD-MOD ED-15 10 3 3.070 227 2 96 1 4 9.3 4.53 14.30 1.40 0.32

65 977974 1 47 1 23.80 CATARACT 3 2 2 3 2 MILD-MOD ED-12 14 3 0.210 128 2 120 1 5 14.0 3.82 9.20 1.20 0.90

66 1015307 1 49 1 21.20 ACUTE PANCREATITIS 4 3 3 4 4 MILD-MOD ED-16 8 1 12.850 468 2 144 2 7 11.0 1.98 8.40 0.63 1.20

67 927386 1 47 1 23.00 PANCYTOPENIA 3 3 2 4 4 MILD-MOD ED-15 10 3 3.520 166 1 120 1 8 7.8 1.60 7.40 1.19 0.60

68 966061 2 55 1 25.50 ACALCULOUS CHOLECYSTITIS 4 3 2 4 2 MILD-MOD ED-14 12 3 1.810 256 2 120 1 6 13.2 1.53 11.20 0.95 0.45

69 1007885 1 49 1 18.60 COPD 3 3 2 3 3 MILD-MOD ED-14 14 3 1.190 126 2 120 1 4 8.3 1.68 5.50 0.99 1.20

70 5460814 1 45 1 21.20 ACUTE GASTROENTERITIS 4 4 4 5 4 MILD ED-21 10 3 2.490 236 1 96 1 6 12.6 89.00 4.90 0.79 1.40

71 966251 1 48 1 24.60 AKI 3 3 2 4 2 MILD-MOD ED-14 8 3 10.460 213 2 96 1 6 10.6 2.48 9.80 1.40 0.40

72 964868 1 44 1 28.60 ACUTE GASTROENTERITIS 4 4 4 4 4 MILD ED-20 1 2 22.720 829 2 72 1 4 11.0 1.78 6.37 1.20 0.70

73 978958 2 58 1 26.30 IHD 4 4 3 4 2 MILD ED-17 4 2 13.270 348 1 192 1 12 12.5 1.93 6.90 0.93 1.20

74 927504 2 52 1 21.60 ACALCULOUS CHOLECYSTITIS 4 4 4 4 3 MILD ED-19 1 2 23.370 756 2 120 1 4 8.9 1.82 9.57 1.40 0.30

75 1010171 1 40 1 19.60 PANCYTOPENIA 3 3 3 3 3 MILD-MOD ED-12 6 1 5.510 270 2 96 1 4 7.5 1.08 1.28 0.50 1.20
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SERIAL
NO.

Direct
bilirubin

SGOT SGPT Cholesterol LDL HDL Triglycerides USG abdomen CXR

1 0.40 13 13 152 82 28 212 GRADE 1 RPC 1

2 0.15 20 76 192 63 96 167 PROSTATOMEGALY 1

3 0.10 11 13 186 84 42 186 GRADE 1 RENAL PARENCHYMAL CHANGES 1

4 0.05 18 68 92 52 26 102 MILD HEPATOMEGALY AND SPLENOMEGALY 1

5 0.22 14 35 136 62 34 112 N 1

6 0.20 60 40 156 92 44 96 ACALCOULOUS CHOLECYSTITIS 1

7 0.20 21 18 86 48 21 92 MILD  SPLENOMEGALY 1

8 0.60 18 14 180 86 32 124 FATTY LIVER 1

9 0.80 32 16 102 42 22 94 FATTY LIVER,SPLENOMEGALY 1

10 0.30 82 42 142 66 38 120 N 1

11 0.40 12 16 148 68 40 110 FATTY LIVER,ENLARGED PROSTATE 1

12 0.10 29 10 82 46 12 96 N 1

13 0.08 25 20 122 58 28 178 N 1

14 0.50 10 11 129 80 24 123 ACUTE PANCREATITIS 1

15 0.10 24 34 163 99 44 99 N 1

16 1.00 126 19 83 49 14 101 GRADE 1 RPC 1

17 0.08 14 10 126 58 36 120 FATTY LIVER,RIGHT SMALL KIDNEY,GRADE 2 RPC 1



Master Sheet

Page 116

18 0.40 18 12 136 62 38 160 CHOLELITHIASIS 1

19 0.10 28 15 126 39 31 280 MILD HEPATOMEGALY AND SPLENOMEGALY 1

20 0.20 14 16 136 47 22 126 N 1

21 0.35 12 14 122 38 28 120 MILD  SPLENOMEGALY 1

22 0.20 12 5 116 62 28 96 MILD  SPLENOMEGALY,MILD ASCITES 1

23 0.20 19 16 122 64 36 122 GRADE 1 RPC 1

24 0.25 35 18 101 60 23 88 HEPATOSPLENOMEGALY,CYSTITIS, 1

25 0.14 70 16 72 24 36 59 MILD  SPLENOMEGALY,MILD ASCITES 1

26 0.40 13 23 96 26 38 86 N 1

27 0.40 18 12 142 72 36 124 MILD  SPLENOMEGALY 1

28 0.12 10 33 170 105 23 52 N 1

29 0.10 51 60 128 64 32 120 N 1

30 0.60 32 16 92 45 16 155 HEPATOMEGALY WITH FATTY LIVER,GRADE 1 RPC 1

31 0.20 56 18 118 36 24 106 HEPATOSPLENOMEGALY,CYSTITIS, 1

32 0.22 11 13 110 42 22 96 GRADE 1 RENAL PARENCHYMAL CHANGES 1

33 0.20 18 22 148 44 32 126 N 1

34 0.30 37 20 124 34 22 100 FATTY LIVER 1

35 0.38 18 16 118 66 34 89 MILD HEPATOMEGALY AND FATTY INFILTRATION 1

36 0.39 19 53 92 22 32 72 N 1
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37 0.67 45 62 172 113 25 168 FATTY LIVER,ACUTE PANCREATITIS 1

38 0.44 33 28 166 96 38 144 FATTY LIVER 1

39 0.26 23 25 136 48 32 120 MILD  SPLENOMEGALY 1

40 0.15 12 10 128 34 28 110 MILD  SPLENOMEGALY,MILD ASCITES 1

41 0.30 22 26 92 22 24 126 MILD HEPATOMEGALY AND SPLENOMEGALY 1

42 0.39 29 25 157 101 35 106 N 1

43 0.60 77 138 149 82 32 110 GRADE 1 RPC 1

44 0.20 23 25 148 76 32 112 MILD HEPATOMEGALY AND FATTY INFILTRATION 1

45 0.07 60 32 158 58 28 96 GRADE 1 RPC 1

46 1.20 34 20 135 68 43 122 MILD HEPATOMEGALY AND SPLENOMEGALY 1

47 0.08 28 21 80 11 20 247
MILD HEPATOMEGALY AND FATTY

INFILTRATION,GRADE 1 RPC
1

48 0.48 45 36 160 74 42 148 N 1

49 0.23 89 72 109 59 21 147 HEPATOMEGALY WITH FATTY LIVER 1

50 0.03 13 37 69 14 40 46 N 1

51 0.21 26 24 148 52 42 110 MILD HEPATOMEGALY AND ACUTE PANCRATITIS 1

52 0.20 31 57 135 60 40 176 N 1

53 0.40 12 18 199 116 38 227 FATTY LIVER,ENLARGED PROSTATE 1

54 0.70 84 73 136 58 36 102 FATTY LIVER,SPLENOMEGALY 1

55 0.13 45 42 156 64 32 120 N 1
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56 0.50 22 18 196 72 34 132 MILD HEPATOMEGALY AND SPLENOMEGALY 1

57 0.60 16 28 158 42 28 110 N 1

58 0.20 21 7 110 32 26 92 MILD HEPATOMEGALY AND SPLENOMEGALY 1

59 0.22 58 57 262 122 117 116 N 1

60 0.40 53 12 122 32 24 110 MILD HEPATOMEGALY AND FATTY INFILTRATION 1

61 0.70 26 9 126 42 32 96 HEPATOSPLENOMEGALY,CYSTITIS, 1

62 0.03 16 39 155 73 63 93 N 1

63 0.37 12 38 178 72 64 124 FATTY LIVER 1

64 0.16 13 12 126 44 34 98 N 1

65 0.50 18 14 105 44 21 201 CHOLELITHIASIS 1

66 0.80 32 22 124 42 32 78 N 1

67 0.10 30 33 146 32 26 110 HEPATOSPLENOMEGALY,CYSTITIS, 1

68 0.20 28 19 83 53 12 88 N 1

69 0.50 40 29 120 46 24 110 FATTY LIVER,SPLENOMEGALY 1

70 0.50 80 33 137 65 48 122 N 1

71 0.20 30 22 156 62 42 96 GRADE 1 RPC 1

72 0.40 26 12 138 46 58 170 N 1

73 0.60 22 10 128 59 55 59 CHOLELITHIASIS 1

74 0.10 32 40 196 72 54 130 ACALCOULOUS CHOLECYSTITIS 1



Master Sheet

Page 119

75 0.50 40 30 110 22 32 82 N 1
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