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Abstract
Background  Although people living with HIV (PLHIV) increasingly have access to antiretroviral therapy (ART) 
worldwide, the recurrence of advanced HIV disease (AHD) remains a major concern, exposing them to an enhanced 
risk of opportunistic infections (OIs) and subsequent death. We aimed here to describe the epidemiology of OIs 
among patients with AHD in Kinshasa (Democratic Republic of Congo, DRC) to inform future actions against AHD-
related deaths.

Methods  A retrospective cohort study was conducted among consecutive AHD patients admitted to Biyela Hospital 
Center in Kinshasa (DRC)—a peripheral clinic supported by Médecins Sans Frontières (MSF)-Belgium, between June 
2021 and December 2023. The diagnosis of OIs was mainly based on MSF’s advanced HIV management guidelines, 
establishing the diagnosis of tuberculosis using Determine TB-LAM Ag test and/or Xpert MTB/RIF, cryptococcal 
meningitis using the CrAg LFA antigen test, and malaria and syphilis using the corresponding Rapid diagnostic 
tests. For other OIs such as cerebral toxoplasmosis, oropharyngeal candidiasis, Pneumocystis jirovecii pneumonia, 
and nonspecific bacterial infections, diagnosis was essentially based on the clinician’s clinical presumption, due to 
resource limitations. Descriptive statistics were performed using SPSS version 27.00.

Results  Among the 130 included AHD patients (58.8% female, mean age 42 ± 16 years), 59.2% presented with 
multiple OIs. The most prevalent OIs were meningeal tuberculosis (61.5%), cerebral toxoplasmosis (51.5%), nonspecific 
bacterial pneumonia (33.1%), pulmonary tuberculosis (32.2%), cryptococcal meningitis (20.0%), nonspecific bacterial 
meningitis (18.5%), oropharyngeal candidiasis (17.7%), and cerebral malaria (10.8%). The clinical presentation of 
meningeal tuberculosis, cerebral toxoplasmosis, nonspecific bacterial pneumonia, nonspecific bacterial meningitis, 
and pulmonary tuberculosis was mainly characterized by fever (75%, 72.7%, 79.1%, 75%, 67.5%, respectively); 
cryptococcal meningitis by incoherent speech (77.7%); and oropharyngeal candidiasis by weight loss (68.2%).
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Background
Despite the increased accessibility and democratization 
of antiretroviral therapy (ART), with global treatment 
coverage reaching approximately 77% among people 
living with HIV (PLHIV) who are aware of their status, 
advanced HIV disease (AHD) remains a significant pub-
lic health concern. This applies both to newly diagnosed 
patients and to those who have already undergone ART, 
particularly those with discontinuous treatment [1, 2].

While more than one-third of newly diagnosed PLHIV 
who are likely to start ART are already in the AHD stage 
[3], the proportion of patients presenting with AHD 
despite being on ART in some sub-Saharan African 
countries reaches up to two-thirds [4, 5]. In this context, 
the enhanced mortality commonly reported among AHD 
patients compared to non-AHD patients is usually a con-
sequence of the prevalent fatal opportunistic infections 
(OIs) that occur at the end-stage of HIV infection, along-
side many other causes [6].

With an estimated overall prevalence of 0.7% in the 
general population aged 15 to 49, the Democratic Repub-
lic of Congo (DRC) has nearly 610,000 PLHIV, 23% of 
whom are unaware of their HIV status. Of those who 
test positive, nearly one-third (29%) unfortunately do not 
have access to ART [7]. Assessing HIV disease in patients 
admitted to initiate ART in six health zones (of 35) in 
Kinshasa, a study found that 32% of patients already had 
AHD, including adults, children, and adolescents [8]. 
At a Médecins Sans Frontières (MSF) clinic in Kinshasa 
specializing in AHD care, 58% of patients receiving out-
patient ART initiation care had a CD4 count of ≤ 200/
µl. Furthermore, upon admission to hospital, around 
70% of patients were in the end-stage of HIV disease 
(CD4 ≤ 200 cells/µl) [9]. Opportunistic infections devel-
oping particularly in this highly vulnerable population 
are mainly identified as one of the main causes of death 
among PLHIV [10, 11]. Despite these alarming findings, 
few urgent measures have been implemented to address 
the recurrence of this public health problem and its dev-
astating consequences for affected PLHIV. In Kinshasa, 
for instance, which has around 20 million inhabitants and 
where 0.4% of people aged 15–49 would be infected with 
HIV [12], fewer than five healthcare facilities provide the 
full package of services for AHD care (Advanced HIV 
Activity Report, National HIV/AIDS Control Program – 
DRC, 2024).

Regarding OIs, which also must be targeted in order 
to end AHD-related deaths, they are often described in 
isolation without integrating the fact that a patient could 
develop more than one OI concurrently, thus further 
increasing the risk of his death [13–16]. Furthermore, 
these OIs are often documented without focusing exclu-
sively on the population affected by AHD, which is most 
susceptible to developing these infections, making it dif-
ficult to accurately assess the epidemiological burden in 
this specific HIV-infected population [9, 17]. Not only 
are data updates necessary, but an integrated description 
of consecutive cases highlighting the implications of pos-
sible multiple OIs in the same patient is also important.

The present study aimed to describe the clinical epide-
miology of OIs in consecutive AHD patients hospitalized 
at a MSF-supported clinic in Kinshasa (DRC), taking also 
co-OIs into account.

Methods
Study design
A retrospective cohort analysis was conducted based on 
the medical records of patients consecutively hospital-
ized for OIs at the Saint-Joseph BIYELA Hospital Center 
from June 2021 to December 2023.

Patients
Only PLHIV hospitalized during the study period for 
any HIV-related medical condition with available medi-
cal records were considered in the study. Individuals for 
whom study-related data were missing were excluded.

Study site
Saint-Joseph BIYELA Hospital Center is a medical insti-
tution run by the Catholic Sisters of Saint-Joseph, located 
in the BIYELA health zone, in a remote suburb of Kin-
shasa (DRC). The Center has 72 hospital beds organized 
into four main basic clinical services (Internal Medicine, 
Pediatrics, Surgery, and Gynecology-Obstetrics) where 
PLHIV receive care tailored to their health condition, 
thus avoiding any discrimination or marginalization. 
Since 2020, the Center has benefiting from the holistic 
support from MSF-Belgium for HIV outpatients’ follow-
up and AHD-related care, including training and men-
toring for healthcare staff, provision of basic laboratory 
equipment and logistics, supply of laboratory reagents 
and essential medicines, contribution to operating costs, 
and even psychological support for PLHIV.

Conclusions  Patients with AHD in Kinshasa (DRC) frequently experience multiple OIs. While the majority of these 
OIs are commonly recognized in the end-stage of HIV infection (tuberculosis, cerebral toxoplasmosis, cryptococcal 
meningitis, nonspecific bacterial infections, oropharyngeal candidiasis), cerebral malaria is another condition that 
should be considered in the DRC context.
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Diagnostic criteria
In addition to the primary study parameter (OIs devel-
oped by the patients), demographic, clinical and biologi-
cal parameters were retrieved from the patients’ medical 
records. Clinical syndromes observed at admission were 
defined based on the MSF HIV/TB treatment guidelines 
for hospitals, taking into account the predominant clini-
cal signs of severity [18]. All clinical signs were assessed 
by the MSF doctor who admitted the patient.

Based on WHO definitions, AHD patients were 
defined as having a CD4 count of ≤ 200 cells/µl, and/or 
having experienced at least one stage 3 or 4 clinical event 
at the time of admission, as well as all children under 5 
years of age with HIV [19]. In the study clinic, OIs are 
managed according to protocols based on WHO recom-
mendations, which are sometimes adapted to local con-
ditions [20]. The Alere PIMA CD4 analyzer (Alere Inc., 
Waltham, MA, USA) was used for quantitative CD4 
counting, and the VISITEC test (AccuBio Ltd, Scotland, 
UK) was used for qualitative CD4 counting when the for-
mer was out of stock. HIV viral load (VL) was measured 
using the Abbott m2000 system, as previously described 
[21, 22]. Basic hematological analyses were performed on 
the Sysmex XP-300 automated analyzer (Wakinohama-
Kaigandori, Kobe, Japan).

In accordance with MSF’s advanced HIV care guide-
lines and considering each patient’s clinical presentation 
[18], cryptococcal infections were diagnosed using the 
CrAg LFA IMMY antigen test (Immuno-Mycologics, 
Norman, OK, USA) in the blood and/or cerebrospinal 
fluid (CSF) depending on the clinical suspicion; Mycobac-
terium tuberculosis infections using the Determine TB-
LAM Ag test in urine (Alere Inc., Waltham, MA, USA), 
or the Xpert MTB/RIF assay (Cepheid Inc., Sunnyvale, 
CA, USA) in other body fluids (sputum, CSF…); malaria 
using malaria rapid diagnostic tests (RDTs) and/or thick 
smears; and syphilis using syphilis RDTs, according to the 
respective manufacturers’ instructions. Cerebral toxo-
plasmosis, oropharyngeal candidiasis, Pneumocystis jir-
ovecii pneumonia, peripheral neuropathies, and immune 
reconstitution inflammatory syndrome (IRIS) were pre-
sumptive diagnoses based on the clinical presentation of 
the patients, in accordance with MSF’s clinical decision-
making algorithm [18]. Bacterial infections of any organ 
were mainly diagnosed on the basis of clinical suspicion 
and routine infectious/inflammatory biological tests 
[white blood cell (WBC) count, leukocyte formula, blood 
sedimentation rate, C-reactive protein, cerebrospinal 
fluid cytochemistry]. For lung involvement, in addition to 
the clinical presentation of patients on admission and the 
biological tests performed, chest X-rays were also used to 
support the diagnosis. MSF management guidelines were 
strictly applied with regard to the treatment of various 
OIs in AHD [20].

Statistics
Statistical analyses were performed using the Windows 
version 27.0 of the SPSS software (IBM, Chicago, USA). 
Continuous quantitative variables were summarized as 
the mean ± standard deviation (SD) or the median [and 
interquartile range (IQR)] as appropriate. Proportions 
and their respective 95% confidence intervals (CI) were 
calculated for categorical data. Qualitative CD4 counts of 
< 200 or ≥ 200 cells/µl were rounded to the median of the 
quantitative values for each range to standardize the data 
for quantitative statistics. Similarly, HIV viral load results 
for which the target was not detectable (< 40 copies/µl) 
were rounded up to 40 copies/µl to facilitate quantitative 
analysis. Missing data were considered to be completely 
random, and analysis was performed on the available 
data after excluding variables with substantial missing 
data.

Results
Demographic, clinical, and biological characteristics of the 
patients
A total of 137 patient medical records were analyzed, 
of which seven were excluded due to incomplete data. 
Among the 130 PLHIV included, 8.5% (11/130) were 
referred from the MSF-Kinshasa referral clinic for con-
tinuity of care previously initiated, and 91.5% (119/130) 
were initial admissions to the BIYELA Hospital Center. 
The majority of patients were female (58.8%), with an 
average age of 42.4 ± 13.8 years, and mainly coming from 
the Tshangu district (one of the four districts of Kin-
shasa) where the study site is located (87.7%).

At admission, the predominant clinical syndromes 
were neurological syndrome associated with respiratory 
syndrome (46.9%, 61/130), neurological syndrome alone 
(32.3%, 42/130), and digestive syndrome alone (13.1%, 
17/130). The most prevalent clinical manifestations 
upon admission were fever (66.9%), unquantified weight 
loss (62.3%), cough (50.8%), asthenia (44.6%), headache 
(27.7%), and altered consciousness (26.2%). The physical 
examination was essentially marked by meningeal irri-
tation signs in 14.8% of patients, oral lesions suggestive 
of oral candidiasis (17.7%), and Kaposi’s sarcoma (3.1%). 
Overall, the vital signs of the patients were within physi-
ological limits.

While all patients included were clinically classified 
as either stage 3 or 4 of HIV disease, nearly half of them 
were newly diagnosed HIV infection and were not yet 
receiving ART (45.5%, 55/121). Whilst most patients 
(90.6%) receiving ART were on the first-line triple ther-
apy recommended in the DRC (TDF+3TC + DTG), 36.4% 
had interrupted ART at least once in the past for unde-
clared reasons. In the present cohort, 30.8% had a history 
of tuberculosis, and 90.6% received prophylactic doses of 
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cotrimoxazole against susceptible OIs (such as toxoplas-
mosis, isosporiasis, malaria).

The median CD4 T-cell count was 199 (63–203) cells/
µl, and the median viral load was 7553 (40-305690) cop-
ies/µl at the time of hospitalization. The demographic, 
clinical, and biological characteristics of all included 
PLHIV are detailed in Table 1; and the clinical and bio-
logical characteristics related to HIV infection of patients 
are shown in Table 2.

Prevalence of opportunistic infections in hospitalized 
patients with AHD
As shown in Table  3, the main OIs encountered in the 
study population were meningeal tuberculosis (61.5%; 
80/130), cerebral toxoplasmosis (51.5%; 67/130), bacte-
rial pneumonia (33.1%; 43/130), pulmonary tubercu-
losis (32.2%; 42/130), cryptococcal meningitis (20.0%; 
26/130), bacterial meningitis (18.5%; 24/130), oropha-
ryngeal candidiasis (17.7%; 23/130), and cerebral malaria 
(10.8%; 14/130). Among these infections, only meningeal 
tuberculosis, pulmonary tuberculosis, cryptococcal men-
ingitis, and cerebral malaria were confirmed/probable 
diagnoses; the others were diagnosed primarily on the 
basis of clinical presentation, general laboratory tests, 
and/or therapeutic response after therapeutic trial.

Table 1  Demographic, clinical and biological characteristics
Characteristics* Overall data 

(%)**
95% CI

Demographic characteristics

Female sex (n = 114) 67 (58.8) 49.1–67.5

Mean age ± SD (years) (n = 128) 42.41 ± 13.8 -

District of origin (n = 114)

  Tshangu 100 (87.7) 81.6–93.0

  Funa 10 (8.8) 3.5–14.0

  Mont Amba 3 (2.3) 0.0–6.1

  Lukunga 1 (0.9) 0.0–2.6

Clinical characteristics upon admission

Predominant clinical syndrome (n = 130)

Neurological syndrome associated with 
respiratory syndrome

61 (46.9) 38.5–55.4

Neurological syndrome alone 42 (32.3) 24.6–40.8

Digestive syndrome alone 17 (13.1) 7.7–19.2

Respiratory syndrome alone 16 (12.3) 6.9–18.5

Dermatological syndrome alone 4 (3.1) 0.8–6.2

Main symptoms/signs (n = 130)

Fever 87 (66.9) 58.5–75.4

Weight loss 81 (62.3) 54.6–70.0

Cough 66 (50.8) 42.3–59.2

Asthenia 58 (44.6) 36.2–53,8

Headaches 36 (27.7) 20.0–35.4

Impaired consciousness 34 (26.2) 18.5–33.8

Dizziness 20 (15.4) 10.0–22.3

Incoherent speech 17 (13.1) 6.9–19.2

Dysphagia 13 (10.0) 5.4–16.1

Behavioral disorders 12 (9.2) 4.6–14.6

Logorrhea 12 (9.2) 4.6–14.6

Vital parameters

Mean heart rate ± SD (bpm) (n = 124) 101.7 ± 16.8 -

Mean temperature ± SD (°C) (n = 125) 36.8 ± 0.9 -

Mean respiratory rate ± SD (cpm) (n = 126) 22.5 ± 5.3 -

Mean O2 saturation ± SD (mmHg) (n = 116) 97.9 ± 3.8 -

Clinical examination

Meningeal irritation (n = 115) 17 (14.8) 8.7–20.9

Oral examination (n = 130)

  No particular features 101 (77.7) 70.0–84.6

  Candidal lesions 23 (17.7) 10.8–24.6

  Kaposi’s sarcoma lesions 4 (3.1) 0.8–6.2

  Cold sores lesions 2 (1.5) 0.0-4.6

Biological characteristics upon admission
Mean Hb ± SD (mg/dl) (n = 110) 9.3 ± 2.46 -

WBC (cells/µl) [median (IQR)] (n = 42) 4650 
(3450–7000)

-

Neutrophilic leukocyte formula (n = 31) 27 (87.1) (74.2–
96.8)

Blood sugar (md/dl) [median (IQR)] (n = 108) 104 (87–127) -

Creatinine (µmol/l) [median (IQR)] (n = 110) 96.7 
(70.7–152)

-

Alanine transaminase [median (IQR)] (IU/l) 
(n = 94)

27.6 
(18.3–47.0)

-

*according to available data; **Column per cent calculated for each group

Table 2  Clinical and biological characteristics related to HIV 
disease
HIV characteristics* Overall data 

(%)**
95% CI

HIV clinical stage (n = 124)

  Stage 3 21 (16.9) 10.5–23.4

  Stage 4 103 (83.1) 76.6–89.5

ART statute upon admission (n = 121)

  Naive 55 (45.5) 36.4–55.4

  Non-naive 66 (54.5) 44.6–63.6

ART duration (year) (n = 64) ***

  < 1 21 (32.8) 21.9–43.8

  2–5 18 (28.1) 17.2–40.6

  > 5 25 (39.1) 28.1–51.6

Current ART (n = 64)***

  TDF/3TC/DTG 58 (90.6) 82.8–96.9

  ABC/3TC/DTG 1 (1.6) 0.0-4.7

  AZT/3TC/DTG 2 (3.1) 0.0-7.8

  ART interrupted 1 (1.6) 0.0-4.7

  ART not indicated 2 (3.1) 0.0-7.8

Cotrimoxazole prophylaxis (n = 66) 62 (93.9) 87.9–98.5

Previous ART interruption (n = 66) 24 (36.4) 24.2–48.5

CD4 (cells/µl) [median (IQR)] (n = 128) 199 
(62.75–202.75)

-

HIV viral load (copies/µl) [median (IQR)] 
(n = 47)

7553 
(40–305690)

-

TDF=Tenofovir disoproxil fumarate; 3TC=Lamivudine; DTG=Dolutegravir; 
ABC=Abacavir; AZT=Zidovudine

*according to available data; **Column per cent calculated for each group; 
***Two patients were on complete ART interruption on admission
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Considering the possibility of multiple OIs in the same 
person, more than half of the patients were infected with 
more than one OI (59.2%, 77/130). As shown in Fig.  1, 
nearly one in five patients (19.3%) was simultaneously 
infected with three OIs. Particularly, more than a quarter 
of patients (27.8%) were found to be infected with both 
cerebral toxoplasmosis and meningeal tuberculosis, while 
nearly one-tenth (8%) were infected with three concur-
rent OIs: cerebral toxoplasmosis, bacterial meningitis, 
and meningeal tuberculosis. Furthermore, 6% of patients 
were found to be infected with cryptococcal meningitis, 
cerebral toxoplasmosis, and meningeal tuberculosis.

Regarding the clinical presentation of patients in rela-
tion to diagnosed OIs, meningeal tuberculosis (75%), 

cerebral toxoplasmosis (72.7%), nonspecific bacterial 
pneumonia (79.1%), nonspecific bacterial meningitis 
(75%), and pulmonary tuberculosis (67.5%) were mainly 
characterized by fever; cryptococcal meningitis by inco-
herent speech (77.7%); and oropharyngeal candidiasis 
by weight loss (68.2%). The distribution of opportunistic 
infections according to clinical parameters is detailed in 
Table 4.

Discussion
We described here the clinical and biological epidemiol-
ogy of OIs in 130 patients with AHD who have consecu-
tively been hospitalized at a clinic supported by MSF in 
Kinshasa (DRC).

While the demographic profile of included patients was 
comparable to that of PLHIV in the DRC [7], nearly half 
of the patients (46%) with AHD were newly diagnosed 
and therefore ART-naïve. This observation is consistent 
with global and local data from the DRC on the alarm-
ing proportion of patients diagnosed at the terminal stage 
of HIV disease, ranging from 31.5% to 49.6% [3, 8, 19]. 
This highlights concerns about barriers to early diagno-
sis of HIV infection, at a time when the package of care 
for uncomplicated HIV appears to be freely accessible 
and available in hospitals within the DRC health system. 
Referring to the African context, age, male gender, fear 
of stigmatization by others, poor emotional health, sig-
nificant distance between home and hospital, competing 
needs to healthcare, barriers to access to care in general, 
and working far from home, may partially explain the 
late presentation of these patients to the hospital [23, 24]. 
Although numerous efforts are being implemented by the 
national AIDS control program in the DRC to improve 
screening of populations, particularly through the com-
munity relay sector, there is a need for reinforcement in 
order to reach more people and improve results at the 
ground level.

In this study, OIs were dominated by tuberculosis 
(meningeal and pulmonary), cerebral toxoplasmosis, 
nonspecific bacterial infections (meningeal and pul-
monary), meningeal cryptococcosis, oropharyngeal 
candidiasis, and cerebral malaria. These results closely 
corroborate the list of recurrent and fatal opportunistic 
infections in patients with AHD published by the WHO, 
the control of which is recognized by this global institu-
tion as the cornerstone for ending HIV-related deaths 
[19]. In addition to the OIs that are well-documented 
in this population, cerebral malaria is also emerging as 
a significant infection in the terminal stage of HIV dis-
ease, although it is not really considered an OI. Given its 
endemic status in the DRC, it is necessary to consider 
this parasitic infection in global measures to combat 
AHD-related deaths in this country [25].

Table 3  Opportunistic infections in patients with advanced HIV 
disease
Opportunistic infections Overall data 

(%) n=130
95% CI

Meningeal tuberculosis 80 (61.5) 52.3 – 70.0

Cerebral toxoplasmosis 67 (51.5) 43.1 – 60.8

Nonspecific bacterial pneumonia 43 (33.1) 25.4 – 40.8

Pulmonary tuberculosis 42 (32.3) 23.8 – 40.0

Cryptococcal meningitis 26 (20.0) 13.1 – 26.9

Nonspecific bacterial meningitis 24 (18.5) 12.3 – 25.4

Oropharyngeal candidiasis 23 (17.7) 11.5 – 24.6

Cerebral malaria 14 (10.8) 5.4 – 16.2

Isolated bloodstream cryptococcosis 8 (6.2) 2.3 – 10.8

Kidney failure 8 (6.2) 2.3 – 10.0)

Pneumocystis jirovecii pneumonia 5 (3.8) 0.8 – 7.7

Kaposi's sarcoma 2 (1.5) 0.0-3.8

Stroke 2 (1.5) 0.0-3.8

IRIS-TB* 2 (1.5) 0.0-3.8
*immune reconstitution inflammatory syndrome-TB

Fig. 1  Distribution of AHD patients according to the number of opportu-
nistic infections (OIs) presented during hospitalization
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It is noteworthy that more than half of the patients in 
the study were infected with more than one pathogen, 
which has the potential to further increase the risk of 
death and disability after discharge from hospital, as has 
been previously demonstrated [26]. The high proportion 
of patients with multiple OIs highlights the diagnostic 
and therapeutic challenges faced by clinicians manag-
ing AHD in resource-limited hospital settings. Improve-
ments in the care of AHD patients must therefore take 
into account WHO guidelines, reinforced by responses to 
the specific characteristics of the disease in each region, 
in view of the particulars outlined here.

With regard to the clinical presentation of patients on 
admission, tuberculosis (meningeal and pulmonary), 
cerebral toxoplasmosis, and nonspecific bacterial infec-
tions (meningeal and pulmonary) were mainly mani-
fested by fever; cryptococcal meningitis by incoherent 
speech; and oropharyngeal candidiasis by weight loss. 
Although this is consistent with the known definition 
of these infections and their clinical complications [27], 
in the context of multiple OIs in the same patient as 
described here, these clinical trends have very minimal 
diagnostic value.

In the context of resource-limited countries such as 
those in this study, the diagnosis of OIs was either con-
firmed/probable or possible depending on the availabil-
ity of diagnostic confirmation tools. Nosological entities 
such as cerebral toxoplasmosis, oropharyngeal candidia-
sis, Pneumocystis jirovecii pneumonia, and nonspecific 
bacterial infections were mainly diagnosed based on the 
clinician’s clinical presumption. This, combined with the 
above considerations, further compromises the strength 

of the diagnostic presumption of IOs, highlighting the 
urgent need to expand access to specific diagnostic tests 
to ensure better patient care.

Study limitations
As with any retrospective study conducted in a medical 
facility where patient records are not computerized, this 
study suffered from some data loss due to poor record-
keeping and patient registry systems. Secondly, in the 
context of multiple opportunistic infections as reported 
in this study, the presumptive diagnosis has little value. 
Biological confirmation would add further value to the 
study.

Conclusions
Although more than half of patients with advanced HIV 
disease were affected by more than one opportunistic 
infection, the main infections diagnosed were tubercu-
losis (meningeal and pulmonary), presumptive cerebral 
toxoplasmosis, presumptive bacterial infections (pul-
monary and meningeal), meningeal cryptococcosis, 
presumptive oropharyngeal candidiasis, and cerebral 
malaria. In considering actions against advanced HIV 
disease-related deaths, cerebral malaria should also be 
considered alongside opportunistic infections in the 
DRC.

Abbreviations
3TC	� Lamivudine
ABC	� Abacavir
AHD	� Advanced HIV Disease
AIDS	� Acquired Immunodeficiency Syndrome
ART	� Antiretroviral Treatments
AZT	� Zidovudine

Table 4  Opportunistic infections according to clinical parameters
Parameters Opportunistic infections

(n = 130)
MT [n (%)] CT [n (%)] NBP [n (%)] PT [n (%)] CM [n (%)] NBM [n (%)] OC [n (%)]

Behavioral disorders 9 (11.3) 10 (15.1) 6 (13.9) 3 (7.5) 1 (3.8) 1 (4.2) 2 (9.1)

Asthenia 28 (35.0) 21 (31.8) 23 (53.5) 26 (65.0) 9 (34.6) 9 (37.5) 12 (54.5)

Impaired consciousness 27 (33.8) 25 (37.9) 10 (23.3) 7 (17.5) 6 (23.1) 7 (29.2) 1 (4.5)

Fever 60 (75.0) 48 (72.7) 34 (79.1) 27 (67.5) 16 (61.5) 18 (75.0) 14 (63.6)

Cough 46 (57.5) 35 (53.0) 28 (65.1) 21 (52.5) 8 (30.8) 11 (45.8) 13 (59.1)

Headaches 28 (35.0) 19 (28.8) 13 (30.2) 6 (15.0) 10 (38.5) 8 (33.3) 3 (13.6)

Weight loss 53 (66.3) 44 (66.7) 32 (74.4) 23 (57.5) 15 (57.7) 11 (45.8) 15 (68.2)

Night sweats 8 (10.0) 6 (9.1) 4 (9.3) 2 (5.0) 1 (3.8) 3 (12.5) 2 (9.1)

Convulsions 6 (7.5) 5 (7.5) 2 (4.7) 0 (0.0) 0 (0.0) 2 (8.3) 1 (4.5)

Dysphagia 6 (7.5) 4 (6.1) 5 (11.6) 7 (17.5) 0 (0.0) 1 (4.2) 12 (54.5)

Dizziness 13 (16.3) 7 (10.6) 8 (18.6) 6 (15.0) 3 (11.5) 6 (25.0) 4 (18.2)

Vomiting 5 (6.3) 2 (3.0) 2 (4.7) 4 (10.0) 4 (15.4) 3 (12.5) 2 (9.1)

Anorexia 7 (8.8) 5 (7.5) 4 (9.3) 3 (7.5) 3 (11.5) 2 (8.3) 4 (18.2)

Logorrhea 7 (8.8) 8 (12.1) 3 (6.9) 4 (10.0) 2 (7.7) 5 (20.8) 2 (9.1)

Incoherent speech 14 (17.5) 14 (21.2) 11 (25.6) 3 (7.5) 2 (77.7) 2 (8.3) 1 (4.5)

Motor impotence 7 (8.8) 6 (9.1) 4 (9.3) 3 (7.5) 0 (0.0) 2 (8.3) 2 (9.1)
MT: meningeal tuberculosis; CT: cerebral toxoplasmosis; NBP: nonspecific bacterial pneumonia; PT: pulmonary tuberculosis; CM: cryptococcal meningitis; NBM: 
nonspecific bacterial meningitis; OC: Oral-esophageal candidiasis
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CD4	� Cluster of Differentiation 4
CI	� Confidence Intervals
CSF	� CerebroSpinal Fluid
DRC	� Democratic Republic of Congo
DTG	� Dolutegravir
HIV	� Human Immunodeficiency Virus
IQR	� Interquartile Range
IRIS	� Immune Reconstitution Inflammatory Syndrome
MSF	� Médecins Sans Frontières
OI	� Opportunistic Infection
OR	� Odds Ratio
PLHIV	� People Living with HIV
RDT	� Rapid Diagnostic Tests
SD	� Standard Deviation
TDF	� Tenofovir disoproxil fumarate
WBC	� White Blood Cell
WHO	� World Health Organization
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