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Abstract  

 

Introduction: AIDS is characterized by a number of opportunistic infections which are responsible for high morbidity 

and mortality. The spectrum and distribution of opportunistic infection (OIs) in AIDS patients is due to viral 

cytopathology and are secondary to the failure of both cellular and humeral response with CD4 count of <200 mm
3
 leads 

to morbidity and mortality. Material and Methods: This is a descriptive and analytical study.  Incidence of clinically and 

laboratory confirmed cases of opportunistic infections in HIV patients are recorded, during the one year period from June 

2017- May 2018. Samples of these patients processed for CD4 counts, to assess the immune status. Results: 500 HIV 

seropositive patients with OI were studied. Out of these 308 (61.6%) patients had bacterial infections, of which TB (56%) 

was predominant infection with CD4 count <200mm
3
. 85 (17%) patients had viral infections, of which  common was 

Herpes zoster 72 (14.4%). 65 (13%) patients had fungal infections of which common was oral candidiasis 46 (9.2%) with 

CD4 count <100 mm
3
. 42 (8.4%) patients had parasitic infections, of which common was chronic diarrhea 40 (8%) with 

CD4 count <100mm
3
.  Commonly observed risk group was in heterosexual group (86.8%). Conclusion: Our study helps 

the programme manager to plan appropriate strategies for the investigation and treatment of common OIs as a part of 

management programme for HIV infected populations. It helps them for early diagnosis and manage the patients.  
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INTRODUCTION  
AIDS  is  an  emerging  pandemic  viral  

infectious disease caused by Human  Immunodeficiency  

Virus,  which  has  posed  the  greatest  challenge  to 

public  health  in  modern world.  Clinical  

manifestations  in  HIV  infections  are   primarily  due   

to  viral  cytopathology   and  are  secondary  to  the  

failure  of both cellular and humoral immune 

response.[1,2,3,4,5] 

 

Opportunistic infections with low CD4 counts  

influence  the  morbidity  and   mortality  due  to  HIV   

infections.[1,3,5,6]  Patients   with  CD4  counts   >200 

/mm
3
  are  6 times   more   likely  to develop  

opportunistic   infections compared  to  those  with  

CD4  counts  of  > 350/mm.[3]  

 

In India, Tuberculosis  is the most commonly 

reported opportunistic infection with CD4 cells >200 / 

mm
3
.
2,3

 Other commonly reported opportunistic  

infections   among  HIV  infected are Oral Candidiasis, 

Herpes zoster, Cryptococcal Meningitis, Cerebral 

Toxoplasmosis and Cytomegalovirus Retinitis  with  

CD4  counts  < 200 /mm[3.6,10] 

 

The  prevalence  of  intestinal   parasitic  

infections  remains  significant  in HIV  infected  

patients  with  low  CD4  counts,  i.e <100 /mm
3
.The  

high  incidence  of  commonly   reported  opportunistic  

infections  with low  CD4  counts  in   Indian   HIV  

infected  individuals  highlights  the  need  for  early  

screening  and  also  the  need  to  increase  awareness  

in  health  care providers   in  order  to  improve  

decisions  regarding  prophylaxis  for  prevention and  

appropriate  therapeutic  interventions.[10,11,12] 

 

To determine role of CD4 decline and the 

incidence of opportunistic infections, CD4 counts as a 

clinical score serve as  both an alarm for timing of 

prophylaxis  and  a  guide  for  therapeutic  

intervention.[2,3,6,8] 

 

http://scholarsmepub.com/sjpm/


     
Ravikanti et al; Saudi J Pathol Microbiol, Aug. 2019; 4(8): 591-597 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 

  592 
 

It is also documented that types of 

opportunistic infections is  profoundly influenced  by  

geography,  prevalence  of  infectious  diseases  in  

particular region,  nutritional, socioeconomic  

conditions  and  other  factors.
1,2,9,10

  Therefore  this  

study  will  be  conducted  to  evaluate  the  correlation  

between  CD4  counts in HIV  infected   patients  with  

onset  of  specific  opportunistic  infections.[1,2,10,12] 

 

Aims of study 

 To document the spectrum of opportunistic 

infections in various age groups   of    HIV/AIDS   

patients and to note  the  CD4  counts  among   the  

group 

 

MATERIALS AND METHODS 
Source of data:   

This  was  a  prospective  study involving  

proven  cases  of  HIV/AIDS with  signs  and  

symptoms  of  opportunistic  infections  attending  the  

outpatient department  or  admitted  to  Hospital  during 

the one year period,  from  June 2017 to June 2018. 

 

Sample size:  
Five hundred HIV/AIDS seropositive patients 

with signs and symptoms of OIs, clinically, 

radiologically and diagnostically proven cases.  

Informed consent was taken from all patients during the 

study.  

 

METHOD OF COLLECTION OF DATA 
Inclusion criteria  

 Confirmed  HIV seropositive  cases  seeking  

medical  care  for  signs  and symptoms of 

opportunistic  infections  like  PUO,  Fungal  

infections, [Candidiasis, Cryptococcosis, 

Pneumocystosis, Histoplasmosis, Coccidiodosis], 

Herpes zoster and H.simplex, Pulmonary and 

Extrapulmonary Tuberculosis /Pneumocystis 

carinii, Persistent diarrhoea [more than one month], 

Lymphadenopathy,  Refractory anemia,  Idiopathic 

Thrombocytopenia. 

 

Exclusion Criteria 

 HIV  seropositive  individuals  already  on 

antiretroviral therapy, asymptomatic partners and 

children of HIV seropositive  individuals, HIV 

seropositive   individuals   detected   during   

routine  ANC  checkup,  pre-operative, pre-

employment  and  pre-insurance  screening. 

 

 CD4 cell count  

With   strict  aseptic   precautions,  3ml  of  

venous  blood  sample  was   collected  by  

venepuncture  using  EDTA  vacutainer  and   processed 

by flow  cytometry, according to the standard  protocol  

supplied  by  the  manufacturer. (PARTEC IVD FLOW 

CYTOMETER machine, by Partec Gmbh. Am 

Flugplatg 13. D-02828 Gorlitz. Germany). 

 

Principle  

The mouse monoclonal antibody MFM-241 

recognizes the human CD4 antigen, a transmembrane 

glycoprotein (55 kDa) of the immunoglobulin 

supergene family, present on a subset of T-lymphocytes 

("helper/inducer" T-cells) and also expressed at a lower 

level on monocytes, tissue macrophages and 

granulocytes. Approximately 20-60% of human 

peripheral blood mononuclear cells as well as a 

subpopula-tion of monocytes but with a weaker signal 

are stained The antibody has been studied at the 8th 

International Workshop on Human Cell Differentiation 

Molecules HCDM (former HLDA VIII), May 2006, 

Quebec, Canada. CD4 is the primary cellular receptor 

for the human immunodeficiency virus (HIV). 

 

Flow Cytometric Analysis 

CD4-PE fluorescence can be analysed on a 

Partec Flow Cytometer with an excitation light source 

of 488 nm or 532 nm (blue or green solid state laser).   

To count CD4+ T-cells transfer the test tube with 84ftul 

of the ready prepared blood sample (see Method) to the 

Partec counting results will be displayed automatically 

as CD4+ T-cells per µl whole blood. 

 

Method 

 20 µl whole blood (EDTA as anticoagulant) were 

taken in a Partec test tube. 

 20 µl of CD4 mAb  PE then added and mixed 

gently,  later incubated for 15 minutes at room 

temperature protected from light. 

 800 µl of no lyse buffer is added to Partec test tube 

and shaken or vortexed gently. 

 Blood samples were then analyzed on a Partec 

device by aspiration and results displayed on 

screen were noted.  

 

All clinical, radiological and laboratory data 

available, which includes  baseline  investigations    in  

all  HIV  seropositive  individuals, screening and 

confirmation for HIV  infections available [Strategy III 

WHO] were recorded & documented in standard 

proforma for later analysis. 

 

Diagnosis of opportunistic infections (OI)  

Opportunistic infections in HIV patients were 

diagnosed as per the criteria fixed by center for disease 

control and prevention (CDC) [13].The  HIV patients 

attending the outpatient department, depending upon 

the system and organ involvement, the specimens were 

collected. It included swabs, pus, sputum, CSF, blood, 

lymph node aspirates and stool was collected and 

subjected to special stains, microscopy, culture, 

serological tests and ancillary imaging techniques. The 

special stains includes  grams stain, Zeihl-Nelson (Zn), 

Modified acid fast staining for cryptosporidium, silver 

methenamine staining for Pneumocystis jiroveci and 

Indian ink staining for cryptococcu.  The culture 

includes blood agar, Mac Conkey agar, chocolate agar, 

Lowenstein-Jensen medium and Sabourad’s dextrose 
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agar and BHI broth depending on the specimen. The 

growth on the media was subjected to a set of standard 

biochemical tests as per CLSI guidelines. The isolate 

was identified and reported. 

 

Statistical Analysis 

The collected data was tabulated, analyzed and 

subjected for statistical analysis using SPSS 19.0. 

Results are presented as range for quantitative data and 

number and percentage for qualitative data. 

 

RESULTS 
The present study was carried out on 500 HIV 

seropositive patients with signs and symptoms of 

opportunistic infections attending Hospital, ART center, 

over a period of one year, to know the incidence of 

bacterial, viral and fungal, parasitic infections and their 

correlation with CD4 count. 

 

In the present study 500 HIV seropositive 

patients with opportunistic infections  were included of 

which of which majority of the patients were males 

accounting for 55.2% of the cases with male to female 

ratio of 1.2:1.(table 1). The most common age group 

presentation in our study is between 31-40yrs 

accounting for 37.8% of the cases (table 2).  

 

Table-1: Sex distribution of cases 
Sex NO.OF CASES PERCENTAGE 

Male 276 55.2% 

Female 224 44.8% 

TOTAL 500 100.0% 

 

 

 

 

 

Table-2: Age distribution of cases 
AGE NO.OF CASES PERCENTAGE 

<20 35 7.0% 

21-30 76 15.2% 

31-40 189 37.8% 

41-50 143 28.6% 

51-60 39 7.8% 

>60 18 3.6% 

TOTAL 500 100.0% 

 

The most common risk factor observed in our 

study is heterosexual route of transmission accounting 

or 86.8% of the cases (table 3). 

 

Table-3: Distribution of risk factors among cases 
RISK FACTOR NO.OF CASES PERCENTAGE 

Heterosexual 434 86.8% 

Msm 9 1.8% 

Injecting Drug Use 2 0.4% 

Blood Transfusion 12 2.4% 

Mother To Child 22 4.4% 

Probable Unsafe Injection 9 1.8% 

Commercial Sex Work 9 1.8% 

Truck Driver 3 0.6% 

TOTAL 500 100.0 

 

According to WHO, in our study, we observed 

that most of the HIV seropositive cases with 

opportunistic infections showed increased prevalence of 

grade – 3 of WHO grading system, accounting for 

55.4% of the cases (table 4). 

 

Table-4: Distribution of cases according to WHO 

grading  
WHO GRADING NO.OF CASES PERCENTAGE 

1 6 1.2% 

2 95 19.0% 

3 277 55.4% 

4 122 24.4% 

Total 500 100.0% 

 

In the present study, occupation wise distribution of the cases in HIV seropositive with opportunistic infections 

showed maximum cases belonging to agricultural labourer accounting for 31.4 % of the cases. (Table 5) 
  

Table-5: Occupation wise distribution of cases 

Occupation No.Of Cases Percentage 

Agricultural Labourer 157 31.4% 

Non Agricultural Labourer 102 20.4% 

Domestic Servant 3 0.6% 

Skilled Worker 14 2.8% 

Semi-Skilled Worker 4 0.8% 

Petty Buisiness/Small Shop/Self Employed 28 5.6% 

Service(Govt/Pvt) 20 4.0% 

Student 20 4.0% 

Truck Driver/Helper 10 2.0% 

Local Transport Worker 19 3.8% 

Hotel Staff 7 1.4% 

Agricultural Cultivator/Land Holder 11 2.2% 

Unemployed 11 2.2% 

Retired 10 2.0% 

House Wife 84 16.8% 

Total 500 100.0% 

 

In our study, out of 500 cases of HIV 

seropositives majority were bacterial infections 

accounting for 61.6% of the cases. Among the bacterial 

infections, the most common presentation of the case 



     
Ravikanti et al; Saudi J Pathol Microbiol, Aug. 2019; 4(8): 591-597 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 

  594 
 

observed was pulmonary tuberculosis with X- ray 

positive accounting for 14.8% of the total opportunistic 

infections cases with mean CD4 count <200 mm
3
. 

 

Next common opportunistic infections 

observed was viral infection accounting for 17 % of the 

cases. Among the viral infections, the most common 

infection seen was Herpes Zoster accounting for 14.4% 

of the total opportunistic infections cases with mean 

CD4 count <100 mm
3
. 

 

The other common opportunistic infections 

seen is fungal infection accounting for 13% of the 

cases. Among the fungal infections, the most common 

infection seen was Oral candiasis  accounting for 9.2% 

of the total opportunistic infections cases with mean 

CD4 count <100 mm
3
. 

 

The other opportunistic infections seen is 

parasitic infection accounting for 8.4 % of the cases. 

Among the parasitic infections, the most common 

infection seen was intestinal parasitic infection 

presenting with chronic diarrhea with  accounting for 

8.0% of the total opportunistic infections cases with 

mean CD4 count <100 mm
3
. 

 

Out of 42 cases, 40 (95.2%) cases were 

chronic diarrhea and each case had malaria and    

toxoplasmosis with CD4 count <100mm
3
. (table 6). 

 

Table-6: Distribution of opportunistic infections among cases with mean CD4 count 

Sl. No DISEASES NO.OF CASES MEAN CD4 COUNT 

1 Bacterial Infections 308(61.6%)  

a. TB Lymphnode 30(6%) 170.2 

b. TB Memningitis 12(2.4%) 65.6 

c. TB Spine 2(0.4%) 161 

d. TB Abdomen 15(3%) 93.7 

e. Plueral Effusion 9(1.8%) 177.5 

f. Pulmonary Tb AFB+ 40(8%) 163.9 

g. Pulmonary Tb X-Ray + 74(14.8) 163.4 

h. Cholecystitis 1(0.2%) 64 

i. Cirrhosis Of Liver 1(0.2%) 273 

j. Bronchectasis 1(0.2%) 437 

k. Chanchroid 1(0.2%) 94 

l. Syphilis 2(0.4%) 222 

m. Gonorrhea 1(0.2%) 158 

n. Pyogenic Papular Rashes 14(2.8%) 196 

o. Pyrexia Of Unknown Origin 105(21%) 208 

2. Viral Infections 85(17%)  

a.. Herpes Zoster 72(14.4%) 206.4 

b. Hepatitis B 3(0.6%) 206.7 

c. Epstein Barr Virus 1(0.2%) 56 

d. Cytomegalo Virus 1(0.2%) 230 

e. Herpes Simples Labialis 5(1%) 308.6 

F Herpes Genitalis 1(0.2) 126 

g. Molluscum Contagiosum 2(0.4%0 338 

3.  Fungal infections 65(13%)  

a. Oral Candidiasis 46(9.2.%) 156 

b. Pnuemocystitis Zeroveci 4(0.8%) 240.9 

c. Vaginal Candidiasis 5(1%) 258.5 

d. Oesophageal Candidiasis 5(1%) 144.9 

e. Cryptococcal Meningitis 2(0.4%) 55 

f. Otomycosis 3(0.6%0 170 

4. Parasitic Diseases 42(8.4%)  

a. Malaria 1(0.2%) 155 

b. Chronic Diarroea 40(8.0) 138.5 

c. Toxoplasmosis 1(0.2%) 296 

 

DISCUSSION 
In the present study the clinical profile of 

various Bacterial, Viral, Fungal and Parasitic 

opportunistic infections among HIV seropositive 

patients admitted in the Hospital were analyzed. 
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Table-7: Age group prevalence in HIV seropositive patients. 

Authors Age group (%) 

A. Singh et al. 2003 [14] 92% 

A. Wadhwa et al. 2007[15] 82% 

Saldanha et al. 2008[16] 74.8% 

Present study 2018 43.8% 

 

Maximum numbers of HIV positive 

individuals (37.8%) were in the age group of 31-40 

years.  Several study groups both in India and abroad 

have reported 48.2% to 92% HIV seropositive 

individuals in this age group.  

 

Male: female ratio in the present study was 1.2:1.while 

Saldanha et al. [16] reported 3:1, A.Wadhwa   et al. 

[15] reported 4.8:1. Our study correlates with 

Saldhanha et al. [16]   studies.  

  

While the males belonged to a wide age 

spectrum, the females were a considerably younger 

population, and most of them acquired infection from 

their spouses, reflecting the male dominance in Indian 

society and emphasizing an increased need for 

awareness and counseling of both spouse.  

 

Table-8: CD4 Count <200 mm
3
 compared with other studies. 

Authors CD4 count (%) 

Sharma et al. 2004 [17] 82.5% 

A. Wadhwa et al. 2007[15] 60% 

Anantha A. et al. 2012 [ 18] 46.2% 

present study  2018 64% 

  

The lower CD4 counts in present study may be 

due to a diagnostic bias from later detection of the 

disease reflecting a paucity of extensive diagnostic 

facilities at the peripheral health care centers, so that the 

diagnosis remains uncertain or is not established until 

late stages, when significant immunosuppression has 

already set in and patients are referred to tertiary health 

care centers. 

 

The findings of low CD4 counts at admission 

to the hospital demonstrate that a high level of 

immunodeficiency was already present, defining 

advanced AIDS. 

 

Table-9: Comparison of Bacterial isolates in other studies 

Authors Pulmonary TB Extra pulmonary TB 

VK Arora et al. 1995[19] - 14.2% 

Misra SN et al.
 
1998 [20] 66% - 

Myong et al. 1999 [22] 25% - 

Singh A et al. 2003 [14] 56% - 

Sharma et al. 2004 [17] 71% - 

Dungal BA et al. 2008 [21] 21.4% 8.92% 

Ananth et al. 2012 [18] 52.3% - 

Pradip et al.
 
2013 [23] 17.1% - 

Present study 2018 22.8% 11.8% 

. 

As in the present study, pulmonary 

tuberculosis is the most common opportunistic infection 

in HIV seropositive patients.  This may be due to 

endemicity of the causative agent.  However 

determining the spectrum of OIs and the changing 

pattern over the years, in a given region requires 

adequate surveillance and good diagnostic services that 

are not available in many parts of the developing 

countries like India. Epidemiological features depend 

upon social and cultural practices of the people which 

may again vary from region to region.  

 

Our observations are consistent with Dungal BA et al. 

[21] and Myong et al. [22] studies. 

  

Table-10: Comparison of Viral isolates in ot her studies 

Authors Herpes simplex Herpes zoster CMV EBV Molluscum contagiosum 

Myong et al. 1999 [22] 20% - - - - 

Shobani et al. 2007[24] 5% 6% - - - 

Present study 2018 1.2% 14.4% 0.2% 0.2% 0.4% 

Herpes zoster was the commonest lesion with CD4 count >400mm
3
 also. 
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Our study correlates with Shobani et al [24] with CD4 count <200 mm
3
.  

 

Table-11: Comparison of Fungal isolates in other studies 

Authors Candida Cryptococcus Aspergillus Pencilium Pneumocystic jeroveci 

Myoung et al 1999 [ 22] 21% - - - 10% 

Sharma et al. 2004[ 17] 39.3% 3.7% - - 7.4% 

Shobhani et al. 2007 [24] - 12.6% 3% - - 

Saldnaha et al. 2008 [ 16] 34.5% - - - - 

Dungal et al. 2008 [21] 8.9% - - - - 

Ananth et al. 2012 [18] 39% - - - 14.2% 

Pradip et al. 2013[23] 22% - - - - 

Present study 2018 11.2% 0.4% 0.3% 0.3% - 

 

In case of candidial infection, our study 

findings are comparable with findings of other studies, 

comparatively more incidence of candidiasis was 

observed in this study.   Oral candidiasis was the 

commonest mucocutaneous opportunistic infection 

observed in our study.  The number of T-helper cell 

usually fall over the course of HIV infection.  Serious 

fungal infections tend to occur, when T-helper cell 

count has dropped to around 100 mm
3
. 

 

Cryptococcal meningitis is the most common 

type of meningitis reported in important neurological 

studies in India. Cryptococcal meningitis, an AIDS – 

defining illness, usually appears when CD4 counts are 

below 100/mm
3
 and is associated with an increased risk 

of death. 

 

Four of the HIV seropositive patients were co-

infected with pneumocystis carinii pneumonia (PCP) in 

the present study.  It is now established that PCP is one 

of the common opportunistic infections in HIV but the 

cases are relatively less documented, may be due to the 

lack of routine testing facility.  PCP is rarely 

documented in India. Our results are in  concordance  

with Dungal et al [21] and  Myoung et al [22] studies 

with CD4 count <100. 

 

Table-12: Comparison of Parasitic isolates in other studies 

Authors Cryptosporidium Toxoplasmosis Malaria 

Misra SN et al.
 
1998 [20] 76%   

Singh A et al. 2003 [14] 47%   

Sharma SK 2004 [ 17] - 3.7%  

Ananth et al. 2012 [18] 30%   

Pradip et al.
 
2013 [23] 14.2%   

Present study 2018 8% 0.2% 0.2% 

 

High incidence of cryptosporidial diarrhoea 

was present in our study and compared with other 

studies with CD4 count <100 mm
3
.  Relatively high 

incidence of oral candidiasis and diarrhoea may be due 

to low socioeconomic status, poor hygiene and non-

availability of safe drinking water. Our study correlates 

with Pradeep et al. [23] with CD4 count <100 mm
3
. 

 Four percent of the HIV seropositive patient 

had polymicrobial infections, which included oral 

candidiasis plus pulmonary tuberculosis in 2% and PCP 

plus cryptosporidial infestation in 2%.    

About one percent of HIV seropositive cases of present 

study were co-infected with Hepatitis B virus.  All the 

co-infected patients were under gone blood transfusion 

previously. 

 

CONCLUSION 

HIV/AIDS is the burning crisis worldwide. 

The present study serves as a matrix for future 

evaluation. Clinicians should carefully investigate those 

patients with very low CD4 counts presenting with 

symptoms. Early diagnosis of opportunistic infections 

and prompt treatment improves the quality of life, 

increase sing the life expectancy of the patients.  
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