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ABSTRACT

Introduction: HIV infection attacks the immune system, thus making a person vulnerable to various secondary dis-
eases. Various secondary infections trigger systemic endothelium activation and lead to sepsis. Comorbid diseases
cause high morbidity and mortality rates in HIV patients. This study aims to determine the prevalence of second-
ary diseases in HIV patients. Methods: Analytic and descriptive study with crossectional study design. Data were
obtained from medical records of hospitalized patients at RSUD Dr. Soetomo Surabaya from August 2019 - Feb-
ruary 2020. Results: Patients are dominated by the 30-39-year-old age group (48.8%) with male gender (69.4%),
high school graduates (69.4%), private employees (44.7%), Muslim (90.3%), married (53.1%), CD4 <100 cells/pL
(28.1%). From 392 patients, there were 46 2-time inpatients, seven 3-time inpatients times, and four 4-time inpa-
tients, which brings a total of 320 HIV patients during the inclusion period. The highest prevalence of secondary
disease was candidiasis oris (56.3%), tuberculosis (40.9%), and anemia (39.7%). There was association between age
to complications (p= 0.042) and CD4 counts to complications (p= 0.022). Conclusion: HIV patients with CD4 counts

of less than 200 cells / pL are very susceptible to various secondary diseases.
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INTRODUCTION

HIV or Human Immunodeficiency is a virus that attacks
and infects white blood cells, which causes a decrease
in the human immune system. This virus infection is
persistent because our body is unable to eliminate
it despite renewable therapy (1). HIV replication
will continuously attack the immune system of CD4
lymphocyte cells that promote the body’s protection
from various infections. If not appropriately treated, HIV
will progressively decrease CD4 lymphocyte cells so the
body will be susceptible to another disease. When CD4
lymphocyte cell counts <200 cells/microliters and the
body no longer can fight various infections and diseases,
this is called the AIDS (Acquired Immuno Deficiency
Syndrome) phase (2).

According to data from the World Health Organization,

since the outbreak first became an epidemic, more than
70 million people were infected, and around 35 million
people were reported dead. There are currently 36.9
million people with HIV, and around 0.8% (0.6-0.9%)
in the 15-49 year age group (3). In Indonesia, reports
development of HIV-AIDS Ministry of Health until
December 2017, the number of people infected with
HIV was reported to amount to as many as 280.623.
The number of HIV cases found and reported is still
far from the estimated ODHA (people with HIV-AIDS)
in 2016, which amounted to 640.443. The HIV/AIDS
case becomes a critical problem because the highest
percentage of infections is in the productive age group
(20 - 49 years), and not all of them get ARV therapy, so
they are vulnerable to falling into the AIDS phase (4).

This study’s purpose is to analyze the prevalence of
comorbidities or secondary disease that are often found
in HIV patients whether they are receiving ARV therapy
or not because according to several journals it is stated
that HIV patients experience abnormalities in almost all
organs of their bodies thereby increasing their morbidity
and mortality.
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MATERIALS AND METHODS

This is an analytic and descriptive research study with
a crossectional study design using medical record
data. Inclusion criteria were hospitalized HIV patients
who were admitted to Dr. Soetomo General Hospital,
Surabaya, Indonesia, in the period August 2019 -
February 2020. HIV positive which was confirmed by 3
methods antibody/antigen test. All data were statistically
analyzed using IBM SPSS version 17. Association
analyses were performed using Chi-square Test. The
study has been approved by the Health Research Ethichs
Committee of Dr. Soetomo General Hospital Surabaya
with number 1306/KEPK/VI1/2019.

RESULTS

The number of HIV/AIDS patients who were hospitalized
was 392. Forty-six patients were hospitalized two times,
seven patients were hospitalized three times, and four
patients were hospitalized four times, so the HIV patients
total during the inclusion period is 320.

Sociodemographic Characteristic of HIV Patients

The average patient was 38.6 (= 10.9) years old, the
most age group was 30 - 39 years (38.8%), with the
youngest patient being 19 vyears old and the oldest
patient 82 years old. Patients are predominantly male
(69.4%). The most education completed by patients is
senior high school graduate (69.4%). The most common
patient occupation is a private employee (44.7%) (Figure
1), and the religion most widely practiced by patients is
Islam (90.3%) (Table I).

= Others
9%

= Student

6%
= No work
6%
Government employees

%

= Private employees
45%

= Entrepreneur
11%

* Housewife
16%

Figure 1: Distribution of the patients’ occupation

Immunity Characteristic of HIV Patients

24.4% of HIV patients had sepsis, and 34.7% HIV
patients died, with the highest CD4 cell count range
being <100 cells/pL (28.1%) with an average of 124.1
cells/pL. The highest value was 917 cells/pL, and the
lowest was 1 cells/pL (Table II).

Prevalence of Secondary Disease in HIV Patients
The most common secondary disease of HIV patients
found in this study was candidiasis oris and lung

Table I: Sociodemographic characteristic of HIV Patients

Variable n %
Age
< 20 years old 4 1.3
20 - 29 years old 62 19.4
30 — 39 years old 124 38.8
40 - 49 years old 67 20.9
50 - 59 years old 53 16.6
> 60 years old 10 3.1
Sex
Male 222 69.4
Female 98 30.6
Education
Not complete Primary school 13 4.1
Graduated Primary School 34 10.6
Graduated JHS 26 8.1
Graduated SHS 222 69.4
Graduated Bachelor 25 7.9
Occupation
Private employees 143 44.7
Housewife 52 16.3
Entrepreneur 36 11.3
Government employees 21 6.6
No work 20 6.3
Student 19 5.9
others 17 53
Driver 3 0.9
Farmer 3 0.9
Fisherman 2 0.6
Salesman 2 0.6
Army 1 0.3
Teacher 1 0.3
Religion
Islam 289 90.3
Christian 21 6.6
Catholic 8 2.5
Buddhist 2 0.6
Martial status
Married 170 53.1
Single 103 32.2
Divorce 47 14.7

Table II: Immunity Characteristic of HIV Patients

Variable n %
Sepsis
Yes 78 24.4
No 242 75.6
Died
Septic Shock 47 14.7
Respiratory failure 56 17.5
Mixed 8 2.5
Survive 209 65.3
CD4 (cells/pL)
> 500 8 2.5
200 - 499 18 5.6
100 - 199 23 7.2
<100 90 28.1

tuberculosis, but most of the patients also experienced
electrolyte and hypoalbumin disorders (Table Ill, Figure
2).

Association between sociodemographic and sepsis,
death, complications in HIV patients

We want to check whether the prevalence of sepsis,
death, and complication in HIV patients was affected
by differences in age, sex, marital status, occupation,
education, and CD4 counts. Our result showed only
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Table 11I: Prevalence of Secondary Disease in HIV Patients

Variable n %
Respiratory
Lung Tuberculosis 131 40.9
Community aquired pneumonia (CAP) 91 28.4
Pneumocytis pneumonia (PCP) 62 19.4
Respiratory failure 58 18.1
Pneumonia 38 11.9
Pleura effusion 19 5.9
Lower respiratory tract infection 14 4.4
Dyspneu 7 2.2
Hospital-Acquired Pneumonia 6 1.9
Sputum Retention 5 1.6
Gastroenterology
Candidiasis oris 180 56.3
Gastroenteritis 75 23.4
Vomiting 58 18.1
Transaminitis 38 11.9
Hepatitis 37 11.6
Dyspepsia 18 5.6
Candidiasis Orofaring 17 5.3
Melena 15 4.7
Hematemesis 14 4.4
Cirrhosis Hepatic 6 1.9
Ascites 5 1.6
Gastritis 5 1.6
Drug Induced Liver Injury 4 1.3
Neurology and Psychology
Toxoplasmosis Cerebri 63 19.7
Loss of consciousness 20 6.3
Psychiatry disorder 17 5.3
Meningoensefalitis/Ensefalitis 12 3.8
Ensefalopati 10 3.1
Brain cancer 6 1.9
Headache 5 1.6
Hemiparese 3 0.9
Stroke 3 0.9
Seizure 3 0.9
Polineuropati 3 0.9
Hydrochepalus 3 0.9
Dermatology
Pruritic Papular Eruption (PPE) 17 5.3
Pressure sores 4 1.3
Tineasis 3 0.9
Dermatitis 3 0.9
Hematology and Oncology
Anemia 127 39.7
Bisitopenia 29 9.1
Limfadenitis TB 19 5.9
Pancytopenia 10 3.1
Thrombocytopenia 6 1.9
Lymphoma Maligna 4 1.3
Leukopenia 3 0.9
CA Cervix 3 0.9
Genitourinary
Acute Kidney Injury 66 20.6
Urinary Tract Infection 18 5.6
Chronic Kidney Disease 15 4.7
Hemorrhoid 6 1.9
Condyloma akuminata 3 0.9
Endocrinology
Diabetes Mellitus Type 2 13 4.1
Diabetic Kidney disease 2 0.6
Cardiology
Hypertension 10 3.1
Cardiomyopathy 3 0.9
Others
Electrolyte disturbances 174 54.4
Hypoalbumin 151 47.2
Metabolic acidosis 26 8.1
Respiratory alkalosis 7 2.2
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Figure 2: Secondary Disease in HIV Patients at Dr. Soetomo
General Hospital Surabaya

age and CD4 counts contribute to the prevalence of
complications (p< 0.05) (Table IV).

DISCUSSION

Sociodemographic

In this study, most HIV/AIDS patients found were in the
age group 30-39 years according to HIV/AIDS reports in
Indonesia and the world (3,4). Young age is an age group
with high impulsiveness sexual behavior that engages in
unsafe sexual behavior, multiple sex partners, and uses
narcotics (5). Age is also known to be a factor in the
emergence of multi-complication, especially those over
50 years old (6).

The high prevalence of HIV/AIDS cases in men due to
male sexual desire is higher than women (7). Besides, the
high incidence of male sex male in young men is also a
key population in the transmission of HIV infection (8).

The education level of HIV patients found agrees with
other studies, i.e., namely high school graduation/
equivalent. In Indonesia, there is a compulsory education
program from the government, which makes access to
education straightforward (9). Research in India has also
shown similar results, with secondary schools being the
largest group (10). Other studies show that there is no
significant relationship between education level and
HIV transmission prevention measures because there
has been a paradigm shift where the level of education
is no longer directly proportional to the awareness of
HIV infection (11)

In this study, most HIV patients have a job. The most
common occupations were private employees and
housewives following the Indonesia Ministry of Health
data in 2017. The high level of education had a positive
impact on getting a job, but stigma and discrimination
also affected HIV patients (12). Other studies in India
say housewives are very vulnerable to HIV infection
because it is transmitted by their partners (13).

In this study, the patients are predominantly Muslim.
This finding is different from studies in other countries,
such as in Ethiopia where the majority of HIV patients are
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Table 1V: Association between sociodemographic, CD4 counts to sepsis, death, complications

Complication

Variable (n'Lo;ale) (iip;i;») p (l?:?ﬁ ) p Mild Serious p
(n=122) (n=198)
n % n % n % n % n %

Age 0.561 0.429 0.042
< 20 years old 4 1.3 2 2.6 3 2.7 4 0.0 4 2.0
20-29y.o. 62 19.4 14 17.9 21 18.9 32 26.2 30 15.2
30-39y.o0. 124 38.8 32 41.0 47 42.3 40 32.8 84 42.4
40 -49 y.o. 67 20.9 19 24.4 21 18.9 23 18.9 44 22.2
50 -59y.o0. 53 16.6 9 11.5 17 15.3 21 17.2 32 16.2
> 60 years old 10 3.1 2 2.6 2 1.8 6 4.9 4 2.0

Sex 0.753 0.307 0.510
Male 222 69.4 53 67.9 73 65.8 82 67.2 140 70.7
Female 98 30.6 25 32.1 38 34.2 40 32.8 58 29.3

Marital Status 0.482 0.270 0.649
Married 170 53.1 37 47.4 53 47.7 66 54.1 104 52.5
Single 103 32.2 29 37.2 42 37.8 36 29.5 67 33.8
Divorce 47 14.7 12 15.4 16 14.4 20 16.4 27 13.6

Occupation 0.743 0.817 0.053
Formal 166 51.9 42 53.8 56 50.5 55 45.1 111 56.1
Informal 63 19.7 13 16.7 21 18.9 23 18.9 40 20.2
Unemployed 91 28.4 23 29.5 34 30.6 44 36.1 47 23.7

Education 0.572 0.376 0.366
Low 47 14.7 11 14.1 13 1.7 22 18.0 25 12.6
Middle 248 77.5 63 80.8 91 82 92 75.4 156 78.8
High 25 7.8 4 5.1 7 6.3 8 6.6 17 8.6

CD4 (cells/pL) 0.145 0.432 0.022
<100 90 28.1 23 79.3 31 72.1 29 50.0 61 75.3
100 - 199 23 7.2 2 6.9 5 11.6 13 22.4 10 12.3
200 - 499 18 5.6 4 13.8 6 14.0 11 19.0 7 8.6
> 500 8 2.5 0 0.0 1 2.3 5 8.6 3 3.7

Orthodox (14), in Nigeria where they are predominantly
Muslim (15), and in China found where the majority
of patients had no religion (16). This difference was
based on the characteristics of religious adherents in the
country where the study was conducted (17).

Marital status in this study is not much different from
other studies. Research in Nigeria states that married
women have a higher risk of becoming infected with
HIV than unmarried (18). Marital status also has a
significant relationship to mortality in HIV patients (19).

Immunity

In this study, the prevalence of HIV patients suffering
from sepsis is 24.4%. This result is not much different
when compared with other studies in Brazil, Taiwan,
and Uganda (20-22). Another study explained that
HIV infection affects many components of the immune
system, making patients vulnerable to secondary
infections and also triggering the dysregulation of the
immune response to sepsis (23).

Sepsis in its pathway can cause respiratory failure through
endothelial damage and changes in microvascularflow in
the lungs, which causes increased capillary permeability
and becomes pulmonary edema. Pulmonary edema
causes ventilation-perfusion imbalance and hypoxemia.
The condition can trigger acute respiratory distress
syndrome (24). Poor prognosis is associated with HIV
patients with sepsis. The study estimated the danger of
death in the first 28 days for HIV patients with sepsis
four times greater than non-sepsis (20). The condition of
sepsis is strongly associated with low CD4 cell counts
even though patients are receiving ARV therapy, with
a 7-fold higher incidence in patients with CD4 counts
<200 cells / pL compared with CD4 patients> 500 cells
/ pL or more (22).

The average CD4 count of patients found in this study was
meager at <100 cells/pL with the clinical conditions of
patients found to be accompanied by various comorbid
diseases, according to other studies conducted in India
(25). This is because most patients will seek treatment if
they feel sick, while low CD4 cell counts will increase

49 Mal ) Med Health Sci 17(2): 46-53, April 2021



the risk of various diseases or complications, especially
opportunistic infections and malignancies (11,26).

Secondary Disease in HIV Patients

In this study, the prevalence of secondary disease most
commonly found in HIV patients was candidiasis oris
56.3% and tuberculosis 40.9%. This study result is
not much different when compared to studies in India,
where it is dominated by tuberculosis and candidiasis
oris (25).

Tuberculosis is a chronic infectious disease caused by
Mycobacterium tuberculosis, which usually attacks the
lungs but can also attack other body organs such as
bones, brain, and others. HIV/AIDS patients have a ten
times greater risk of experiencing tuberculosis infection
than in healthy people (27). The risk of tuberculosis in
HIV patients also affected by CD4: the lower the CD4
count of patients, the risk of tuberculosis also increases
(28).

In addition to tuberculosis infections, respiratory tract
infections often also found are PCP/Pneumocystis carinii
pneumonia. This infection is caused by the fungus P.
Jirovecii/carinii, which can cause pneumonia, especially
in immunocompromised patients. This infection is
usually hidden, progressive, and causes shortness of
breath with dry cough and discomfort (29). Another
pneumonia that is also often found in HIV patients is
bacterial pneumonia. HIV patients who did not receive
antiretroviral therapy properly have 5-25 times greater
risk of suffering from bacterial pneumonia (30).

Candidiasis oris is the most common manifestation of
opportunistic infections in patients with HIV/AIDS. This
infection is generally caused by the fungus Candida
albicans, which is a commensal organism in the skin,
mouth, digestive tract, and reproductive organs, but
Candida albicans can turn into pathogens because of
changes in the host microenvironment. This change
is also very dependent on the virulence agent factors,
namely cell surface adhesins, proteolytic enzymes,
morphologic switching, and the development of
drug resistance (31). Just like tuberculosis infection,
the incidence of candidiasis is also influenced by
low CD4 of the patient, and its a sign occurrence of
immunosuppression in patients (32). In addition to
Candida albicans, other fungal infections that also often
occur in HIV patients are Candlida parapsillosis, Candida
dubliniensis, Aspergillus spp. and Penicillium spp (33).

Toxoplasmosis becomes an opportunistic infection in
the central nervous system, which is quite common in
HIV patients (19.7%). This prevalence is quite different
from studies in India, which showed lower results were
only 1.8% of HIV patients with toxoplasmosis (25). In
another study that collected data from 37 countries
around the world showed 26.22% found infections by the
molecular method / PCR; however, there is only 3.24%

with reactive anti-Toxoplasmosis IgM. This infection
is caused by the parasite Toxoplasmosis gondlii, which
often causes a focal lesion in the brain. This infection
is usually chronic persistent and asymptomatic, where
reactivation is the dominant route, especially in patients
with a CD4 cell count below 200 cells/pL and carries a
fatal risk if left untreated (34).

Inthis study, patients with a psychiatric disorder were also
found, although not too large in prevalence. However,
research in India revealed a clear relationship between
HIV and psychiatric disorders, such as depression,
psychosis, mania, anxiety, and suicidal ideas are typical
(35). Psychiatric disorders are often found, especially
depression, and significantly affect the quality of life
in HIV patients (36). Psychiatric disorders that arise are
mentioned due to the negative stigma from family and
environment (37).

In this study, it was found that most patients had anemia.
This condition is higher than research conducted in
Ethiopia, which found that only 26.2% of HIV patients
with anemia (38). This is significantly different from
patients in India, which found 77.5% of HIV patients
with anemia (39). The leading cause of this condition
is drug-induced anemia, especially Zidovudine drugs
that can reduce hemoglobin levels in 34% of research
subjects, and the presence of infiltration or bone marrow
suppression due to infection also contributed to it (40).
Kidney dysfunction can cause chronic anemia and
mentioned that anemia with thrombocytopenia should
be a serious concern because of the high morbidity and
mortality (41).

The gastrointestinal system complaints that often arise
are transaminitis, gastroenteritis, diarrhea, vomiting,
dyspepsia, and others. This occurs because of the
side effects of the use of ARV drugs and the presence
of pathogenic bacterial infections. Also, ARV drugs
(HAART) can cause an increase in ALT serum more
than 5x from the standard limit in 14% of patients
(41). In gastrointestinal endoscopic studies of HIV
patients, the esophagus consisted of candidiasis 28%,
esophagitis 22%, ulcers 16%, gastritis 20%, congestive
gastropathy 4%, the duodenum consisted of duodenitis
14% and only 18% with normal mucosa (42). In
addition to experiencing histological changes in HIV
patients treated and not, there are specific changes in
the composition of the intestinal microbiome, namely
Proteobacteria, Bacteriodetes, Firmicutes. At the genus
level, there is a change from Bacteroides to Prevotella.
Changes in these microbiome changes disrupt gastric
mucosal permeability and loss of immune regulation
and probiotic activity (43).

Metabolic disorders, i.e., diabetes mellitus, were also
found in HIV patients in this study. This is interesting
because diabetes is one of the non-communicable
diseases which has high prevalence throughout the

Mal ) Med Health Sci 17(2): 46-53, April 2021 50



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

world. Butt et al. in 2009 study said HIV infection
had no correlation with an increased risk of diabetes,
but increased age, coinfection of HCV, and BMI was a
significant risk factor of diabetes in HIV patients (44).
However, this is contradicted by Karla et al. in 2011
said that the high prevalence of diabetes in the general
population also applies to HIV patients. According to
him, in addition to being caused by sociodemographic
factors and low CD4 cell counts, several mechanisms
cause a high risk of diabetes that impaired glucose
tolerance, insulin  resistance, growth hormone
deficiency, increased proinflammatory cytokines, and
side effects of antiretroviral drugs (45). The same thing
was also found in the study of Bourgi et al. In 2018,
which explained the metabolic complications in HIV
patients due to chronic inflammation at many tissue
sites, which caused dysregulation transport, use, and
storage of glucose and lipid (46).

In addition to metabolic disorders, this study also
obtained HIV patients with electrolyte disturbances.
This is due to increased excretion, decreased intake, or
disruption in absorption and metabolism, for example,
diarrhea, vomiting, and others (47). Other studies also
reveal that kidney function is very influential in this
condition wherein HIV patients with normal kidney
function do not get significant differences in electrolyte
levels compared to healthy people. However, the
study also revealed that the conditions of infection,
inflammation, endocrine, oncology could be a cause of
electrolyte disorders and usually appear clinically only
at an advanced stage (48).

HIV patients with hypoalbumin were also found in this
study. According to the study of Dao et al. in 2011, it
is a multifactorial problem and can be an indication of
malnutrition, chronic inflammation, wasting syndrome,
enteropathy, or liver problems (49).

CONCLUSION

HIV patients with CD4 counts less than 200 cells/pL are
very susceptible to various secondary diseases. Routine
monitoring of the prevalence of secondary disease
needs to be done to reduce morbidity and mortality in
HIV patients.

ACKNOWLEDGEMENT

Researchers would like to thank the Intermediate Care
and Infectious Diseases Unit (UPIPI) Department/
SMF Internal Medicine Faculty of Medicine, Airlangga
University/Dr. Soetomo General Hospital Surabaya,
Indonesia.

REFERENCES

1.  CDC. About HIV/AIDS | HIV Basics | HIV/AIDS
| CDC [Internet]. Cdc.gov. 2020 I[cited 25 June

10.

11.

12.

13.

14.

15.

2020]. Available from: https://www.cdc.gov/hiv/
basics/whatishiv.html

WHO. HIV/AIDS [Internet]. Who.int. 2020 [cited
25 June 2020]. Available from: https://www.who.
int/en/news-room/fact-sheets/detail/hiv-aids
WHO. Data and statistics [Internet]. World Health
Organization. 2020 [cited 25 June 2020]. Available
from: https://www.who.int/hiv/data/en/

Indonesia Health Ministry. Laporan  Situasi
Perkembangan HIV-AIDS dan PIMS di Indonesia
Januari-Desember 2017. Jakarta: DITJEN P2P
Kemenkes; 2018

Aguirrebengoa O, Garcia M, Sanchez M, D’Elia
G, Mendez B, Arrancudiaga M, et al. Risk factors
associated with sexually transmitted infections and
HIV among adolescents in a reference clinic in
Madrid. PLoS ONE. 2020;15(3).
Rodriguez-Penney AT, ludicello JE, Riggs PK,
Doyle K, Ellis R}, et al. Co-Morbidities in Persons
Infected wih HIV: Increased Burden with Older
Age and Negatice Effects on Healt-Related Quality
of Life. AIDS Patient Care STDs. 2013;27(1).
AndersS. Testosterone and Sexual Desire in Healthy
Women and Men. Arch Sex Behav Springer. 2012.
Hessou SPH, Glele-Ahanhanzo Y, Adekpedjou
R, Ahoussinou C, Djade CD, Biaou A, et al. HIV
incidence and risk contributing factors among men
who have sex with men in Benin: A prospective
cohort study. PLoS ONE. 2020;15(6).

Indonesia Government. Undang Undang Nomer
23 tahun 2003. Lembaran Rl tahun 2003. Jakarta:
Sekretariat Negara; 2003.

Shukla 'Y, Rohit B, Tiwari R, Kasar P.
Sociodemographic profile of people living with
HIV/AIDS attending ART center in a tertiary-care
hospital in central India. International Journal of
Medical Science and Public Health. 2015;4(10).
Taylor J, Agyeman-Duah E, Sampene P, Asare FE,
Ayibor W. Socio-Demographic Characteristics
of People Living with HIV/AIDS at the Komfo
Anokye Teaching Hospital, Ghana: A Five-Year
Retrospective Study. 2018.

Llzdemir H, Tosun S, Lizdemir D, Korkmaz E. The
determinants of employability of people living with
HIV/AIDS in Turkey. American Journal of Industrial
Medicine. 2019;63(1):92-98.

Chandwani J, Vyas N, Hooja S. Antibiotic
Susceptibility  Pattern of Bacteria Causing
Lower Respiratory Tract Infections in HIV/AIDS
Patients with Correlation to CD4+T Cell Counts.
International  Journal of Medical Research
Professionals. 2017;3(1):228-233.

Muralidharan A, Mulugeta G. Implementation of
Semi-Parametric Bayesian Analysis for Survival of
HIV/AIDS Patients in the Case of Debre Berhan
Referral Hospital. International Journal of Research
in  Engineering, Science and Management.
2020;3(5).

Tocco J. The Islamification of antiretroviral therapy:

51 Mal J Med Health Sci 17(2): 46-53, April 2021



16.

17.

18.

19.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Reconciling HIV treatment and religion in northern
Nigeria. Social Science & Medicine. 2017.

Pan S, Tang W, Cao B, Ross R, Tucker J..
Buddhism and Coping With HIV in China.
Journal of the Association of Nurses in AIDS Care.
2017;28(5):666-667.

Tang K, Chen W. HIV and religion in HIV-infected
Asians and their families: A qualitative study.
Applied Nursing Research. 2018;44:18-24.
Fagbamigbe A, Adebayo S, Idemudia E. Marital
status and HIV prevalence among women
in  Nigeria: Ingredients for evidence-based
programming. International Journal of Infectious
Diseases. 2016;48:57-63.

Kposowa A. Marital Status And HIV/AIDS Mortality:
Evidence From The US National Longitudinal
Mortality Study. International Journal of Infectious
Disease. 2013;17:868-874.

. Japiassb A, Amsncio R, Mesquita E, Medeiros

D, Bernal H, Nunes E, et al. Sepsis is a major
determinant of outcome in critically ill HIV/AIDS
patients. Critical Care. 2010;14(4):152.

Chiang H, Hung C, Lee C, Chen H, Chen M,
Sheng W, et al. Admissions to intensive care unit
of HIV-infected patients in the era of highly active
antiretroviral therapy: etiology and prognostic
factors. Critical Care. 2011;15(4):202.

Mayanja B, Todd ], Hughes P, Van der Paal L,
Mugisha J, Atuhumuza E, et al. Septicaemia
in a population-based HIV clinical cohort in
rural Uganda, 1996-2007: incidence, aetiology,
antimicrobial drug resistance and impact of
antiretroviral therapy. Tropical Medicine &
International Health, 2010;15(6):697-705.

Huson M, Grobusch M, van der Poll T. The
effect of HIV infection on the host response to
bacterial sepsis. The Lancet Infectious Diseases,
2014;15(1):95-108.

Jones AJ, Bren, A. Sepsis. Surgery (Oxford).
2019;37(1):1-8.

Pandharpurkar D, Devulapally N, Gouthami B,
Krishna G. Spectrum Of Opportunistic Infections
In Relation To CD4 Counts In HIV/AIDS Patients
Admitted In The Department Of General Medicine
Of A Tertiary Care Hospital. International Journal
of Advances in Medicines. 2019;6(3).

Melhuish A, Lewthwaite P. Natural history of HIV
and AIDS. Medicine. 2018;46(6):356-361.

Ditjen P2PL. Petunjuk Teknis Tata Laksana Klinis
Ko-infeksi TB-HIV. Jakarta: Kementrian Kesehatan
Republik Indonesia; 2012.

Havlir D, Getahun H, Sanne |, Nunn P.
Opportunities and Challenges for HIV Care in
Overlapping HIV and TB Epidemics. JAMA.
2008;300(4):423 - 430.

Dufaur L, Matin N. Important opportunistic
infections in HIV. Medicine. 2018;46(6):352-355.
Chandra A, Firth ], Sheikh A, Patel P. Emergencies
Related To HIV Infection And Treatment (Part

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

1). African Journal
2013;3:142-149.
VilaT, Sultan A, Montelongo-Jauregui D, Jabra-Rizk
M. Oral Candidiasis: A Disease of Opportunity.
Journal of Fungi. 2020;6(1):15.

Ghate M, Deshpand S, Tripathy S, Nene M,
Gedam P, Godbole S, et al. Incidence of
common opportunistic infections in HIV-infected
individuals in Pune, India: analysis by stages of
immunosuppression represented by CD4 counts.
International Journal of Infectious Diseases.
2009;13(1):1-8.

Rooku KC, Adhikari S, Bastol, A, Devkot L,
Bhandari P, Ghimire P, et al. Opportunistic
Respiratory Infections in HIV Patients Attending
Sukraraj Tropical and Infectious Diseases Hospital
in Kathmandu, Nepal. HIV/AIDS - Research and
Palliative Care. 2019;11:357-367.

Safarpour H, Cevik M, Zarean M, Barac A, Hatam-
Nahavandi K, Rahimi M, et al. Global status
of Toxoplasma gondii infection and associated
risk factors in people living with HIV. AIDS.
2019;34(3):469-474.

Jayarajan N, Chandra P. HIV and mental health:
An overview of research from India. Indian Journal
of Psychiatry. 2010;52(7):269.

Rooney A, Moore R, Paolillo E, Gouaux B, Umlauf
A, Letendre S, et al. depression and aging with HIV:
Associations with health-related quality of life and
positive psychological factors. Journal of Affective
Disorders. 2019;251:1-7.

Batchelder A, Moskowitz J, Jain J, Cohn M, Earle
M, Carrico A. A Novel Technology-Enhanced
Internalized Stigma and Shame Intervention
for HIV-Positive Persons With Substance Use
Disorders. Cognitive and Behavioral Practice.
2020;27(1):55-69.

Aynalem Y, Shibabaw Shiferaw W, Woldiye Z.
Prevalence of Anemia and Its Associated Factors
in Antiretroviral-Treated HIV/AIDS-Positive Adults
from 2013 to 2018 at Debre Berhan Referral
Hospital, Ethiopia. Advances in Hematology.
2020:1-7.

Kulkarni M, Bhalerao M, Mungal S, Dube S.
Anemia in People Living With HIV/AIDS: A Cross
Sectional Study from India. Journal of Dental and
Medical Sciences. 2015;14(2):04-08.

Iddah, Ali M. ANAEMIA IN HIV. EAS Journal of
Parasitology and Infectious Diseases. 2019;1(4):73-
84.

Chandra A, Firth J, Sheikh A, Patel P. Emergencies
Related To HIV Infection And Treatment (Part
2). African Journal of Emergency Medicine.
2013;3:197-202.

Ravikumar V, Rudresh K, Jalihal U, Satish R,
Manjunath R. Clinical and endoscopic spectrum
of upper gastrointestinal manifestations in HIV
patients. Kathmandu University Medical Journal.
2010;8(1):25-28.

of Emergency Medicine.

Mal ) Med Health Sci 17(2): 46-53, April 2021 52



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

43.

44,

45.

46.

47.

53

Bandera A, De Benedetto |, Bozzi G, Gori A. Altered
gut microbiome composition in HIV infection.
Current Opinion in HIV and AIDS. 2017;13(1):73-
80.

Butt A, McGinnis K, Rodriguez-Barradas M,
Crystal S, Simberkof M, Goetz M, et al. HIV
Infection and the Risk of Diabetes Mellitus. AIDS.
2009;23(10):1227-1234.

Kalra S, Kalra B, Agrawal N, Unnikrishnan A.
Understanding diabetes in patients with HIV/AIDS.
Diabetology & Metabolic Syndrome. 2011;3(2).
Bourgi K, Wanjalla C, Koethe J. Inflammation and
Metabolic Complications in HIV. Current HIV/
AIDS Reports. 2018;15(5):371-381.

Ugwuja E, Eze N. A Comparative Study of Serum

48.

49.

Electrolytes, Total Protein, Calcium and Phosphate
Among Diabetic and HIV/AIDS Patients in
Abakaliki, Southeastern, Nigeria. The Internet
Journal of Laboratory Medicine. 2007;2(1).

Musso C, Belloso w, Glassock R. Water,
electrolytes, and acid-base alterations in human
immunodeficiency virus infected patients. World
Journal of Nephrology. 2016;5(1):33.

Dao C, Peters P, Kiarie J, Zulu I, Muiruri P, Ong’
ec, J, et al. Hyponatremia, Hypochloremia, and
Hypoalbuminemia Predict an Increased Risk of
Mortality During the First Year of Antiretroviral
Therapy Among HIV-Infected Zambian and Kenyan
Women. AIDS Research and Human Retroviruses.
2011;27(11):1149-1155.

Mal J Med Health Sci 17(2): 46-53, April 2021



