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Abstract:  AIDS  (acquired  immunodeficiency  syndrome)  is  a  clinical
manifestation  of  the  late  stage  of  HIV  infection  (human  immunodeficiency
virus). This virus attacks CD4 cells in the immune system which is an important
component  in  fighting infection.  Without  treatment,  HIV can gradually  destroy
the immune system and lead to AIDS. This study aims to identify risk factors
and determine and identify the type of ADR in HIV/AIDS patients at Undata
Regional General Hospital Palu, Central Sulawesi province. This study used a
cross-sectional  observation method with prospective data collection,  with a
sample  of  126  patients.  Based  on  the  results  of  the  study,  patients  with
HIV/AIDS had the most  risk factors,  namely homosexuality  as many as 73
patients (58%), at the clinical stage, namely stage 3, 50 patients (39%), on
opportunistic infection data, namely candidiasis, 35 patients (33%), and the
initial CD4 cell count of <200 cells/mm3 in 27 patients (21%). Patients with
HIV/AIDS who experienced ADR using antiretroviral drugs were 255 out of a
total of 126 patients. Types of ADR that occur in HIV/AIDS patients include fever
(6%),  dizziness (47%),  nausea (12%),  vomiting (7%),  insomnia (15%),  easy
hunger (1%), Hb low (1%), weakness (1%), rash (9%), headache (1%). Overall,
these  findings  contribute  valuable  information  for  developing  targeted
interventions and improving the overall care and outcomes for individuals with
HIV/AIDS.

Introduction
The clinical progression from Human Immunodeficiency
Virus  (HIV)  infection  to  Acquired  Immunodeficiency
Syndrome (AIDS) involves the gradual destruction of
CD4 cells vital for immune defense. Globally, there are
37.7  million  HIV  cases,  with  427,201  reported  in
Indonesia  by  March  2021,  including  131,417  AIDS
cases (1). The advent of antiretroviral (ARV) treatment,
available  since  around  1996,  marked  a  significant
advancement in the management of HIV, helping to
control the virus and prevent the onset of AIDS (2).
However,  ARVs are  not  without  their  challenges,  as
they can give rise to adverse drug reactions (ADRs) –
unwanted  responses  occurring  at  therapeutic  doses
(3).

ADRs refer to harmful and unintended responses or
effects  that  occur  after  the  administration  of  a

medication at regular therapeutic doses (4). ADRs are
a significant concern in healthcare, as they can lead to
various issues, including patient discomfort, treatment
interruptions,  increased  healthcare  costs,  and,  in
severe cases, morbidity and mortality (5). For example,
patients treated at the Emergency Room in Gunung Jati
Cirebon,  common  ADRs  encompass  a  range  of
symptoms, such as headaches (22.1%), fatigue (6.8%),
pain (9.3%), itching (14.4%), nausea (20.1%), diarrhea
(7.2%), lipodystrophy (2.0%), skin rash (11.3%), skin
discoloration  (1.6%),  neuropathy  (1.6%),  and  sleep
disturbances (3.6%) (6).

Understanding  the  risk  factors  associated  with
these  ARV-related  side  effects  is  of  paramount
importance  in  the  ongoing  effort  to  enhance  patient
care.  Previous  research  has  illuminated  numerous
cases  of  ADRs,  offering  insights  into  potential  causes
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and  solutions  for  these  undesirable  effects  (7-9).  The
primary objective of our study was to delve deeper into
the risk  factors  and ADRs induced by ARVs and,  in
doing so, provide invaluable information to improve the
management  of  HIV/AIDS  patients.  Through  a
comprehensive  approach  involving  a  detailed
examination of medical records and the application of
rigorous statistical methods, we seek to pinpoint the
primary  factors  and  adverse  drug  reactions  (ADRs)
among HIV/AIDS patients at Undata Regional Hospital
in  Palu,  which  was  the  hospital  with  the  highest
number  of  HIV/AIDS  patients.  This  investigation  is
particularly significant as the incidence of HIV/AIDS has
been on the rise and is associated with the increasing
prevalence of homosexual practices (10). Our research
endeavors to optimize treatment strategies, minimize
side  effects,  and ultimately  elevate  the  overall  quality
of life for individuals living with HIV/AIDS.

Experimental Section
The  present  study  employed  a  cross-sectional
observational  approach  with  retrospective  data
collection.  This  research  design  falls  under  the
quantitative research category, aiming to assess the
incidence  of  Adverse  Drug  Reactions  (ADRs)  and
explore potential correlations between ADR incidence
and various risk factors. This research was conducted
from March to April 2021 at Undata Regional General
Hospital,  Central  Sulawesi  Province.  This  study  was
approved by Ethical Committee of Universitas Tadulako
w i t h  e t h i c a l  a p p r o v a l  n u m b e r  o f
4129/UN28.1.30/KL/2023.

Population and Sample
To  gather  the  necessary  data,  we  conducted  an
extensive review of medical records, drawing upon a
robust and representative sample of HIV/AIDS patients
at  Undata  Regional  Hospital  in  Palu.  This  method
allowed us to access a substantial volume of historical
patient data, facilitating a comprehensive analysis of
ADR cases. Our study primarily focused on HIV/AIDS
patients, who form a vulnerable and medically complex
population. We recognized the importance of including
this group due to the necessity of antiretroviral therapy
(ART) for managing HIV infection and the potential for
ADRs associated with long-term ART use.  The study
population  included  individuals  from  diverse
backgrounds, reflecting the local demographic diversity
in Palu.

To  be  eligible  for  the  study,  participants  had  to
meet  specific  criteria,  including  falling  within  the  age
range  of  18  to  65  years,  receiving  a  confirmed
diagnosis of  HIV/AIDS, and possessing complete and
accessible  medical  records  that  contained  essential
information  on  treatment  regimens,  clinical  history,
and  ADR  reports.  Patients  outside  the  defined  age
range, those with incomplete or inaccessible medical

records,  and  individuals  with  severe  comorbid
conditions  that  could  significantly  impact  the
assessment  of  ADRs  were  excluded  from  the  study.

The exclusion of individuals with severe comorbid
conditions from the study was based on the need to
ensure  that  the  study  results  were  not  unduly
influenced  by  factors  unrelated  to  HIV/AIDS  or  that
could  complicate  the  assessment  of  adverse  drug
reactions  (ADRs).  Factors  that  we  considered  when
defining  severe  comorbid  conditions  include  (a)
medical severity including its impact on overall health
and  the  potential  for  complications;  (b)  treatment
complexity managing the comorbid condition and the
potential for interactions with HIV/AIDS treatments; (c)
impact  on  study  outcome;  (d)  lacking  of  comorbid
information;  and  (e)  other  clinical  judgments
c o n s i d e r i n g  f a c t o r s  s u c h  a s  p r o g n o s i s ,
symptomatology,  and  overal l  health  status.

Data Analysis
A  fundamental  component  of  this  study  was  the
investigation of  potential  risk  factors  contributing to
ADRs among HIV/AIDS patients. We assessed various
factors,  such  as  demographic  information,  medical
history,  drug  regimens,  and  lifestyle  choices.  This
allowed  us  to  explore  correlations  between  these
factors and the occurrence of ADRs. Univariate analysis
to describe the distribution of each variable observed
including, gender, age, HIV/AIDS patients parameters,
lifestyle, comorbidities, incidence of ADRs, and types of
ADRs.

Result and Discussion
The research data pertaining to gender, as depicted in
Figure  1,  revealed  a  notably  higher  prevalence  of
HIV/AIDS infection among males, totaling 108 patients
(75%) in comparison to their female counterparts. This
discrepancy can be attributed to the transmission of
HIV among men, particularly some homosexual men
who  engage  in  unprotected  anal  intercourse,  which
may  subsequently  be  transmitted  to  their  female
partners. Furthermore, it is important to note that men
who  have  sex  with  men  may  also  engage  in  risky
sexual  practices  with  women,  significantly  elevating
the  risk  of  HIV/AIDS  transmission  (11).

Figure 1. Gender and age distribution of patients with
HIV/AIDS at Undata Regional Hospital.
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Figure 2. Education background and occupational
categories of patients with HIV/AIDS at Undata Regional

Hospital.

Figure 3. Marital status and sexual desire of patients with
HIV/AIDS at Undata Regional Hospital.

The age distribution depicted in Figure 1 reveals a
predominant occurrence of  HIV/AIDS among patients
aged 18 to 35 years, constituting 95 cases (75%). This
is followed by individuals aged 36 to 45 years (16%)
and those aged 46 to 65 years (9%). This trend can be
attributed  to  the  higher  likelihood  of  engaging  in
unsafe  sexual  practices  at  a  younger  age,  which
significantly elevates the risk of HIV transmission. Such
unsafe  sexual  behavior  encompasses  engaging  in
sexual relations with multiple partners without the use
of  condoms (12,  13).  Additionally,  it  is  important to
consider the potential influence of experimentation and
the desire to use non-sterile syringes in the context of
drug consumption (14).

The study results concerning the education level, as
illustrated in Figure 2, indicate a significant proportion
of HIV/AIDS infections among individuals with a high
school education, comprising 77 patients (61%). This
trend can be attributed to the relatively lower level of
awareness and knowledge among adolescents about
the risks and transmission of HIV/AIDS (15). This lack of
awareness  significantly  contributes  to  a  higher
occurrence  of  HIV/AIDS.  This  is  primarily  because
adolescents are more likely to engage in unprotected
sexual activity and use non-sterile syringes for drug
use, given the greater opportunities available to them
(16).

As  depicted  in  Figure  2,  the  data  regarding
employment status reveals a higher representation of
private  employees,  with  65  patients  (61%).  This
observation can be attributed to the nature of private

employment,  which  often  involves  high  mobility
outside the home. Various factors associated with this
mobility  may  influence  individuals  to  engage  in  risky
sexual behavior or commercial sex (17). Furthermore,
individuals  who  are  employed  and  have  their  own
income are often driven by the need to satisfy their
desires,  such  as  purchasing  sex,  a  behavior  that
renders  them  more  vulnerable  to  HIV  infection,  in
addition to substance abuse (18).

The  research  findings  as  shown  in  Figure  3  reveal
that  the  most  significant  proportion  of  HIV/AIDS
infections pertained to individuals with an unmarried
marital status, comprising 87 patients (71%). Marital
status is recognized to have an impact on the sexual
behavior of both married and unmarried men. Married
men tend to engage in responsible and safe sexual
practices with their partners, as they are less likely to
seek  adverse  consequences  from  their  sexual
encounters.  In  contrast,  unmarried  individuals  are
theoretically more inclined to seek sexual satisfaction
through  engagements  with  female  sex  workers,
thereby exhibiting a higher propensity for engaging in
risky sexual behavior (19).

The primary risk factor for HIV/AIDS infection among
patients is engaging in sexual intercourse with men,
specifically  homosexual  encounters,  accounting  for  73
patients (58%). This heightened risk is attributed to the
prevalence  of  anal  intercourse  within  male-to-male
sexual  relationships,  a  practice  associated  with  the
highest risk of HIV/AIDS transmission. The physiological
characteristics of the anus are not conducive to sexual
intercourse, making it prone to injury during anal sex
and facilitating the entry of HIV into the body (20, 21).

Table 1. Clinical data of patients with HIV/AIDS at
Undata Regional Hospital.

Clinical Data Number of Patients Percentage (%)
Grade 1 8 6
Grade 2 44 35
Grade 3 54 43
Grade 4 20 16

The results from Table 1 regarding the stages of
HIV/AIDS indicate that the majority of patients were at
stage 3, comprising 50 patients (39%). The progression
through  the  four  cl inical  stages  of  HIV/AIDS
corresponds to a decline in CD4 count, signifying an
increase in the viral load within the patient's body (22).

Based  on  opportunistic  infections  presented  in
Table  2  reveals  that  candidiasis  affected  a  total  of  35
patients (33%). This occurrence can be attributed to
the fact that HIV patients with low CD4 counts have
compromised  immune  systems  that  are  unable  to
combat  opportunistic  infections,  including  fungal
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infections.  HIV infection can alter  the prevalence of
fungal diseases, resulting in a correlation between a
higher incidence of fungal infections and a lower CD4
count (23, 24).

Table 2. Data on opportunistic infections of patients
with HIV/AIDS at Undata Regional Hospital.

Opportunistic
Infections

Number of
Patients

Percentage
(%)

TBC 19 18
Condyloma 4 4
Dermatitis 2 2
Diare Cryptosporidia 14 13
Hepatitis 2 2
Herpes 13 12
Candidiasis 35 33
Toxoplasmosis 5 4
No Interaction 13 12

Table 3. CD4 number of patients with HIV/AIDS at
Undata Regional Hospital.

Number of CD4 Number of
Patients Percentage (%)

<200 sel/mm3 27 21
200-500 sel/mm3 10 8
>500 sel/mm3 2 2
Nothing 87 69

In  Table  3,  the  data  concerning  the  initial  CD4
counts  indicates  that  the  majority  of  results  were
reported as "none," encompassing 87 patients (69%).
This outcome can be attributed to the unavailability of
the  necessary  reagents  or  materials  required  to
perform CD4  tests  within  the  hospital.  As  a  result,
patients are compelled to seek CD4 testing outside the
hospital,  incurring  a  relatively  high  cost  for  the
procedure.  Due  to  the  financial  constraints  associated
with these expenses, not all patients undergo the CD4
test.

Table 4 displays the treatment outcomes, indicating
that the most commonly employed treatment regimen
is the 3FDC ARV combination, which was administered
to 123 patients (96%). This preference is primarily due
to the fact that the Tenofovir-Lamivudin-Efavirenz ARV
drug  combination  has  been  designated  as  the  first-
choice  combination  for  HIV/AIDS  patients  (25).  This
regimen aligns with the recommendations set forth by
the  World  Health  Organization  (WHO)  and  the
Indonesian  Ministry  of  Health  as  the  current  first-line
ARV therapy. It comprises a combination of two classes
of Nucleoside Reverse Transcriptase Inhibitors (NRTIs)
and  one  Non-Nucleoside  Reverse  Transcriptase
Inhibitor (NNRTI), which are formulated as a fixed-dose
combination (FDC) in a single ARV tablet.

Table 4. Prescribed drugs received by patients with
HIV/AIDS at Undata Regional Hospital.

ARV Combination Number of
Patients Percentage (%)

3 FDC 123 96
Duviral-EFV 1 1
Evafirenz 1 1
Nevirapine 1 1

The NRTIs function by undergoing three stages of
intracellular conversion, involving the addition of three
phosphate groups.  Subsequently,  they compete with
natural nucleotides and inhibit Reverse Transcriptase,
thereby  inhibiting  the  conversion  of  RNA  to  DNA.
Additionally, NRTIs impede DNA elongation. In contrast,
the NNRTI  class of  drugs operates by inhibiting the
reverse transcriptase enzyme through conformational
changes  that  render  the  enzyme inactive.  The  ARV
tablet contains the following doses: Tenofovir 300 mg,
Lamivudin 300 mg, and Efavirenz 600 mg (26).

Patients received a standardized treatment in the
form  of  a  fixed  dose  combination,  showing  limited
variability  that  hinders  the  assessment  of  its
correlation with adverse drug reactions (ADRs). Despite
the constrained information on factors associated with
ADRs,  this  report  serves as valuable information for
patients to be mindful of during their activities, aiding
in the prevention of potential  harm and providing a
useful  monitoring  tool,  particularly  for  individuals
undergoing HIV/AIDS treatment in Palu City.

Table 5. Types and prevalence of side effects in
patients with HIV/AIDS at Undata Regional Hospital

receiving antiretroviral drugs.

Side Effects Number of Patients Percentage (%)
Fever 17 6
Dizziness 120 47
Nausea 30 12
Vomiting 17 7
Sleeplessness 39 15
Easily hungry 2 1
Low Hb 2 1
Weakness 2 1
Rash 23 9
Headache 3 1

According to Table 5, which categorizes the types of
side  effects  experienced  by  HIV/AIDS  patients,
dizziness  was  the  most  prevalent,  affecting  120
patients (47%). This occurrence is primarily attributed
to non-specific side effects associated with the central
nervous system, such as dizziness, vertigo, headache,
and  nausea,  which  are  common  with  Antiretroviral
Drugs  (ARVs)  (27,  28).  Nausea,  for  instance,  stems

https://etflin.com/sciphar


Wulandari, A. et al. (2023) etflin.com/sciphar

Sciences of Pharmacy Page 253

from the  stimulation  of  the  vomiting  center  in  the
medulla  oblongata.  Elevated  levels  of  ARVs  in  the
bloodstream  may  lead  to  side  effects  like
hypersensitivity  reactions,  often  characterized  by
itching and rashes, as indicated by studies based on
pharmacogenomic data (29, 30).

Conclusion
In  summary,  the  study at  Undata  Regional  Hospital
highlights  a  higher  prevalence  of  HIV/AIDS  among
males engaged in risky sexual practices, particularly
unprotected  anal  intercourse.  Young  adults  (18-35
years) are disproportionately affected, emphasizing the
need for interventions targeting unsafe sexual behavior
and drug use in  this  demographic.  Lower education
levels and certain occupations contribute to increased
vulnerability.  Unmarried  individuals  exhibit  a  higher
propensity  for  risky  sexual  behavior.  Clinical  data
indicate a substantial number of patients at advanced
HIV/AIDS stages, emphasizing the importance of early
detection. Opportunistic infections, notably candidiasis,
are common due to compromised immune systems.
Challenges  in  accessing  CD4  testing  impact  data
availability.  The prescribed treatment regimen aligns
with  guidelines,  and  side  effects,  such  as  dizziness,
underscore  the  need  for  careful  monitoring.  These
findings  provide  valuable  insights  for  targeted
interventions and improved care for  individuals  with
HIV/AIDS.

Declarations
Author Informations
Ayu Wulandari 
Affiliation: Pelita Mas College of Pharmacy, Palu,
Central Sulawesi, 94112, Indonesia.
Contribution: Conceptualization, Data Curation, Formal
analysis, Investigation, Software, Visualization, Writing
- Original Draft, Writing - Review & Editing.

Dian Rahmawati
Affiliation: Pelita Mas College of Pharmacy, Palu,
Central Sulawesi, 94112, Indonesia.
Contribution: Supervision, Validation, Writing - Original
Draft, Writing - Review & Editing.

Utami Islamiati
Affiliation: Pelita Mas College of Pharmacy, Palu,
Central Sulawesi, 94112, Indonesia.
Contribution: Supervision, Validation, Writing - Original
Draft, Writing - Review & Editing.

Ficanata Adiguna Toding
Affiliation: Pelita Mas College of Pharmacy, Palu,
Central Sulawesi, 94112, Indonesia.
Contribution: Conceptualization, Project administration,
Writing - Original Draft, Writing - Review & Editing.

Muflihatun Muflihatun
Affiliation: Pelita Mas College of Pharmacy, Palu,
Central Sulawesi, 94112, Indonesia.
Contribution: Conceptualization, Data Curation, Formal
analysis, Funding acquisition, Investigation,
Methodology, Project administration, Resources,
Software, Visualization, Writing - Original Draft, Writing
- Review & Editing.

Conflict of Interest
The authors declare no conflicting interest.

Data Availability
The unpublished data is available upon request to the
corresponding author.

Ethics Statement
The study was approved by Ethical Committee of
Universitas Tadulako with ethical approval number of
4129/UN28.1.30/KL/2023.

Funding Information
Not applicable.

References
1. Ismayanti N, Suryamah Y. Kajian Naratif : Faktor
Risiko Kejadian HIV/AIDS Pada Kelompok LSL. J Sehat
Masada. 2022 Jan 18;16(1):108–17.

2. Günthard HF, Saag MS, Benson CA, del Rio C, Eron JJ,
Gallant JE, et al. Antiretroviral Drugs for Treatment and
Prevention of HIV Infection in Adults. JAMA. 2016 Jul
12;316(2):191.

3. Abah IO, Ncube NBQ, Bradley HA, AgbaJi OO, Kanki
P. Antiretroviral Therapy-associated Adverse Drug
Reactions and their Effects on Virologic Failure- A
Retrospective Cohort Study in Nigeria. Curr HIV Res.
2019 Mar 26;16(6):436–46.

4. Coleman JJ, Pontefract SK. Adverse drug reactions.
Clin Med (Northfield Il). 2016 Oct 3;16(5):481–5.

5. Khalil H, Huang C. Adverse drug reactions in primary
care: a scoping review. BMC Health Serv Res. 2020 Dec
6;20(1):5.

6. Anwar Y, Nugroho SA, Wulandari SD. Profile Of
Antiretroviral Side Effects On Hiv In Rspi Prof. Dr.
Sulianti Saroso Jakarta. J ILMU KEFARMASIAN Indones.
2018 Apr 27;16(1):49.

7. Eluwa GI, Badru T, Akpoigbe KJ. Adverse drug
reactions to antiretroviral therapy (ARVs): incidence,
type and risk factors in Nigeria. BMC Clin Pharmacol.
2012 Dec 27;12(1):7.

8. Peter J, Choshi P, Lehloenya RJ. Drug hypersensitivity
in HIV infection. Curr Opin Allergy Clin Immunol. 2019
Aug;19(4):272–82.

mailto:ayusuha8@gmail.com
https://etflin.com/sciphar


Wulandari, A. et al. (2023) etflin.com/sciphar

Sciences of Pharmacy Page 254

9. Walter SR, Day RO, Gallego B, Westbrook JI. The
impact of serious adverse drug reactions: a population‐
based study of a decade of hospital admissions in New
South Wales, Australia. Br J Clin Pharmacol. 2017
Feb;83(2):416–26.

10. Maharani J, Seweng A, Sabir M, Tahir M, Stang,
Indar, et al. Sexual behavior influence against HIV/AIDS
in homosexuals at Palu City in 2020. Gac Sanit.
2021;35:S135–9.

11. Friedman MR, Wei C, Klem M Lou, Silvestre AJ,
Markovic N, Stall R. HIV Infection and Sexual Risk
among Men Who Have Sex with Men and Women
(MSMW): A Systematic Review and Meta-Analysis.
Remis RS, editor. PLoS One. 2014 Jan 30;9(1):e87139.

12. Manu A, Ogum-Alangea D, Azilaku JC, Anaba EA,
Torpey K. Risky sexual behaviours and HIV testing
among young people in Ghana: evidence from the
2017/2018 Multiple Indicator Cluster Survey. Reprod
Health. 2022 Dec 28;19(1):125.

13. Alcocer-Bruno C, Ferrer-Cascales R, Ruiz-Robledillo
N, Sánchez-SanSegundo M, Zaragoza-Martí A. Personal
and Lifestyle Determinants of HIV Transmission Risk in
Spanish University Students. Int J Environ Res Public
Health. 2020 Nov 11;17(22):8332.

14. Blumenkrans E, Socías ME, Richardson L, Kerr T,
Shoveller J, Montaner J, et al. Longitudinal Factors
Associated with Used Syringe Lending Among HIV-
Positive Antiretroviral Therapy-Naïve People Who Inject
Drugs in a Canadian Setting. AIDS Behav. 2020 Jul
5;24(7):2163–8.

15. Srivastava S, Chauhan S, Patel R, Kumar P. A study
of awareness on HIV/AIDS among adolescents: A
Longitudinal Study on UDAYA data. Sci Rep. 2021 Nov
24;11(1):22841.

16. Sharma SK, Singh SK, Talukdar B. Risky Sexual
Behavior and HIV/STI among Injecting Drug Users in
India: Findings from Large-Scale Bio-Behavioral
Surveys in Nagaland, Manipur and Maharashtra, India. J
Popul Soc Stud. 2018 Oct 31;26(4):321–31.

17. Gutin SA, Neilands TB, Charlebois ED, Getahun M,
Okiring J, Akullian A, et al. Mobility is Associated with
Higher-risk Sexual Partnerships Among Both Men and
Women in Co-resident Couples in Rural Kenya and
Uganda: A Longitudinal Cohort Study. AIDS Behav.
2023 May 1;27(5):1418–29.

18. Davey-Rothwell MA, Linas BS, Latkin CA. Sources of
Personal Income and HIV Risk Among Sexually Active
Women. AIDS Educ Prev. 2012 Oct;24(5):422–30.

19. Mberu BU, White MJ. Internal migration and health:
Premarital sexual initiation in Nigeria. Soc Sci Med.
2011 Apr;72(8):1284–93.

20. Ackerley CG, Smith SA, Murray PM, Amancha PK,
Arthur RA, Zhu Z, et al. The rectal mucosal immune
environment and HIV susceptibility among young men
who have sex with men. Front Immunol. 2022 Oct
20;13.

21. Kelley CF, Kraft CS, de Man TJ, Duphare C, Lee HW,
Yang J, et al. The rectal mucosa and condomless
receptive anal intercourse in HIV-negative MSM:
implications for HIV transmission and prevention.
Mucosal Immunol. 2017 Jul;10(4):996–1007.

22. Ewetola R, Shah GH, Maluantesa L, Etheredge G,
Waterfield K, Mulenga A, et al. Disparities in HIV
Clinical Stages Progression of Patients at Outpatient
Clinics in Democratic Republic of Congo. Int J Environ
Res Public Health. 2021 May 17;18(10):5341.

23. Ratnam M, Nayyar A, Reddy Ds, Ruparani B,
Chalapathi K, Md S. CD4 cell counts and oral
manifestations in HIV infected and AIDS patients. J Oral
Maxillofac Pathol. 2018;22(2):282.

24. Chang CC, Crane M, Zhou J, Mina M, Post JJ,
Cameron BA, et al. HIV and co‐infections. Immunol Rev.
2013 Jul 16;254(1):114–42.

25. Azevedo LN, Ximenes RA de A, Monteiro P,
Montarroyos UR, Miranda-Filho D de B. Factors
associated to modification of first-line antiretroviral
therapy due to adverse events in people living with
HIV/AIDS. Brazilian J Infect Dis. 2020 Jan;24(1):65–72.

26. Safitri NR, Fadraersada J, Rusli R. Studi Terapi
Antiretroviral pada Pasien HIV/AIDS Di Kota Samarinda.
Proceeding Mulawarman Pharm Conf. 2019 Apr
30;9:7–13.

27. Scarsi KK, Havens JP, Podany AT, Avedissian SN,
Fletcher C V. HIV-1 Integrase Inhibitors: A Comparative
Review of Efficacy and Safety. Drugs. 2020 Nov
29;80(16):1649–76.

28. Mallayasamy S, Penzak SR. Pharmacogenomic
Considerations in the Treatment of HIV Infection. In:
Pharmacogenomics. Elsevier; 2019. p. 227–45.

29. Chaponda M, Pirmohamed M. Hypersensitivity
reactions to HIV therapy. Br J Clin Pharmacol. 2011 May
11;71(5):659–71.

30. Yunihastuti E, Widhani A, Karjadi TH. Drug
hypersensitivity in human immunodeficiency virus-
infected patient: challenging diagnosis and
management. Asia Pac Allergy. 2014 Jan;4(1):54–67.

https://etflin.com/sciphar


Wulandari, A. et al. (2023) etflin.com/sciphar

Sciences of Pharmacy Page 255

Publish with us
In ETFLIN, we adopt the best and latest technology in publishing to
ensure  the  widespread  and  accessibility  of  our  content.  Our
manuscript management system is fully online and easy to use.
Click this to submit your article:
https://etflin.com/#loginmodal

This  open access  article  is  distributed according  to  the  rules  and
regulations  of  the Creative Commons Attribution (CC BY)  which is
licensed  under  a  Creative  Commons  Attribution  4.0  International
License.
How to cite: Wulandari, A., Rahmawati, D., Islamiati, U., Toding, F.A.,
Muflihatun,  M..  Risk  Factors  and  Adverse  Drug  Reactions  in  HIV/AIDS
Patients at Undata Regional Hospital in Palu City, Indonesia. Sciences
of Pharmacy. 2023; 2(4):249-255

https://etflin.com/#loginmodal
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://etflin.com/sciphar

	Risk Factors and Adverse Drug Reactions in HIV/AIDS Patients at Undata Regional Hospital in Palu City, Indonesia
	Introduction
	Experimental Section
	Population and Sample
	Data Analysis
	Result and Discussion
	Conclusion

