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Abstract: The first incidence of acquired immunodeficiency syndrome (AIDS) from the
Kingdom of Saudi Arabia (KSA) was reported back in 1984, and by the end of 2013, around
1509 patients were diagnosed with HIV infection. Recently in 2018, the Saudi ministry of
health released that the incidence of HIV in Saudi Arabia is 3 cases of HIV for every 10,000
of the population. Having said that, the surveillance of HIV will face a range of challenges in
KSA despite proper medical care, counseling, family planning, diagnostic, evaluation, and
the use of effective anti-retroviral therapy. Patients who underwent anti-retroviral therapy
showed significant reduction in morbidity as well as mortality. On the other hand, further
targeted treatment and preventive strategies are warranted to control HIV co-infections in the
KSA. In addition, progress towards meeting the WHO 90-90-90 goals for HIV not only at
KSA but at the MENA region too, which is that of the population, 90% are diagnosed, 90%
undergoing treatment, and 90% under viral control, is not being systematically monitored. In
this review, we discuss the common co-infections with HIV infections that are reported in
KSA, which when compared to international trends, it is similar for both viral hepatitis and
tuberculosis. Although those co-infections exist, they are presented in different ratios and
percentages when compared to the international reported data. These differences mandates
defining and introducing new resilient methods of treatment and preventive measures. In this
review, we offer an insight into healthcare policymakers to be compliant with UNAIDS 2020
vision program. We also discuss some of the gaps and recommendations to achieve the WHO
90-90-90 goal.

Keywords: human immunodeficiency virus, opportunistic infections, Saudi Arabia, AIDS,
epidemiology, health policy

Introduction

Over the past decades, understanding the pathophysiology of human immunodefi-
ciency virus (HIV) infection has been crucial in devising additional effective
strategies to prevent infection. Having said that HIV infection is on decline world-
wide due to early diagnosis and long-term effective use of anti-retroviral therapy. In
addition, studies show that infections decreased from 3.3 million in 2002 to
1.7 million in 2019. However, there is an increase in HIV infection rates has
been reported in the Middle East and North Africa (MENA), with an estimated
20,000 individuals acquiring the virus, with 8400 morbidity rates in 2018.

The availability of combination antiretroviral therapy (ART) is increasing and
progressing at a rapid rate." Even though with all the availability and reachability of
these combinations, nearly 1.5 million deaths are attributed to HIV annually.! The
immunodeficiency caused by uncontrolled HIV infection leads to increasing the risk of
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co-infections, especially with pathogens that are normally
controlled by the innate and adaptive cellular immune
responses. Furthermore, administration of ART in the pre-
sence of a HIV co-infection does not always restore the
natural pathogen-specific immune response to its normal
levels. Here we review the leading infectious diseases that
continue to cause a significant morbidity and mortality in
HIV-infected individuals in the Kingdom of Saudi Arabia
(KSA) such as tuberculosis (TB) and viral hepatitis.

In order to conduct this review, we searched Pubmed,
science direct, google schooler, and a number of scientific
databases. The search included all articles published from
Saudi Arabia which were either a review, a research or
case reports, with no time limits. The key words included,
Saudi Arabia, HIV, co-infections, hepatitis, viral and TB.

Co-Infections Involving HIV and
Viral Hepatitis in the Kingdom of
Saudi Arabia

Viral co-infections in HIV/AIDS patients may result in
a more rapid disease progression, which represents
a growing public health concern worldwide. Pathogenic
viruses that are most likely to co-infect individuals with

HIV include hepatitis B virus (HBV) and hepatitis C virus

Table | Reported Co-Infection with of HIV Transmission in KSA

(HCYV). Both viral hepatitis tends to occur in conjunction with
HIV due to similar routes of transmission. Since HBV and
HCV are endemic in KSA, there are numerous reports
describing their prevalence, clinical characteristics, and sero-
epidemiology.” However, only few reports describe HBV or
HCV co-infections in HIV-positive people in the KSA (Table
1). HCV infection has been frequently reported to be the most
dominant co-infection in HIV-positive individuals followed
by HBV.? A study, based on serological detection of HCV and
HIV infections in expatriates from the Eastern region of the
KSA, included 875 expatriates of both sexes who were under-
going mandatory pre-employment testing. Among the 875
samples which were screened for HCV-HIV-specific antibo-
dies, four samples (0.46%) were positive, but unfortunately
since this study included expatriates only, then it is not
a representative of the Saudi population, because expats
come to KSA for a while to work, and when their contracts
are concluded they leave back to their counties.*

A 20-year longitudinal study involving 341 HIV-
infected patients at King Faisal Specialist hospital and
research center (KFSHRC), a major tertiary medical and
academic institution in Saudi Arabic, revealed the pre-
sence of HCV co-infection in 12% of the subjects, which
is relatively close but higher from the global percentage
which stands between 5% and 10%.° The study also

Virus Year | Study Reported Positive for HIV/Positive Percentage of Authors
Location Screened Co-Infection
(%)
Mycobacterium 2002 | KFSHRC 2/178 Il Alrajhi et al*
tuberculosis 2
2006 | KFSHRC 2/22 9 Hakawi & Alrajjhi
2010 | KFSHRC 16/217 74 Omair et al”’
2014 | KFSHRC 29/602 16 Al-Mozaini et al®
Hepatitis B Virus 2014 | KFSHRC 11/341 3 Alhuraiji et al®
2016 | Western 12/142 8.5 Al-Mughales'*
Province
Hepatitis C Virus 2009 | Eastern Province | 4/875 0.46 AlZahrani®?
2014 | KFSHRC 41/341 12 Alhuraiji et al®
2016 | Western 4/142 2.8 Al-Mughales'*
Province
MERS CoV 2015 | Jeddah 171 100 Shalhoub et al*®

Note: Co-infections associated with HIV-positive patients in Saudi Arabia.

Abbreviations: KFSH&RC, King Faisal Specialist Hospital and Research center, Riyadh; KAU, King Abdulaziz University Hospital; MOH, Ministry of Health.
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reported that heterosexual transmission was the sole cause
for HCV and HIV co-infection in 22% of the study popu-
lation. HCV Genotype 1 was also shown as being the
commonest (44%) followed by genotype 4 (15%).> On
the other hand, another study in 2014 reported the pre-
sence of HBV Hepatitis B surface antigen in 3% patients
in their cohort.® Luckily this number falls way below the
global percentage of HIV/HBV co-infection, which is
reported to be at 10%.’

Thus, KSA studies report HCV as the most common co-
infection with HIV, followed by HBV. Blood and blood pro-
duct transfusion was the most common risk factor for HCVand
HIV co-infection, occurring in 60% of patients. The prevalence
of HCV and HBV infections are 20 and 10 times higher among
HIV-infected patients than in the general population without
HIV infection, respectively. Thus, it is acknowledged the pre-
sence of HIV co-infection with either or both HBVand HCV in
KSA from the above few but conclusive studies. Additionally,
it is important to understand these viral co-infections so we can
direct treatment accordingly. Furthermore, it has been reported
that ART combinations are highly effective in treating HIV/
HBV or HIV/HCV co-infections; these combinations include
elbasvir/grazoprevir, which in a Phase III trial on patients with
either HCV alone or co-infected with HIV, up to 95% virolo-
gical control was reported.®” Treatment as a measure of pre-
vention of transmission is well established for HIV; recent data
from two major HIV cohort studies indicated it to be an
effective approach to decreasing HCV transmission in HIV-
infected patients.'®"" Studies and data from 3 large HIV clinics
in London, UK, corroborates that an aggressive HIV treatment
can reduce incident HCV infections, a 68% reduction in HCV
infection was observed when HIV-positive patients are treated
aggressively.'? It has also been reported that patients with HIV/
HBYV and on any tenofovir ART combinations suffered HBV
therapy failure although HIV is controlled; thus, it is highly
recommended to avoid tenofovir in any ART combinations."?

The low percentage of hepatitis with HIV in KSA could be
attributed to the fact that hepatitis is an endemic and is mon-
itored, treated and controlled properly. It is also possible that
this low percentage is due to missed diagnosis. On that account,
a local retrospective study, which estimated the prevalence of
diagnosed and undiagnosed co-infections among HIV, HBV,
and HCV infected patients carried out in the western region of
KSA as 8.5% and 2.8%, respectively.'* This study points out
that it is possible that a relatively low prevalence of co-
infections and a significant proportion of cases remaining
undiagnosed due to lack of systematic screening.

It is noteworthy to mention that there is an algorithm
followed in the treatment of HBV and HCV. These guide-
lines are published by the Saudi Association for the Study
of Liver Diseases and Transplantation (SASLT), which
publishes and updates these algorithms (https://www.saudi

saslt.com/saslt-9).

Finally, there are a number of factors which might contri-
bute to a proper achievement of the WHO 90-90-90 goal. This
goal, in a nutshell, is among the population, 90% are diag-
nosed, 90% are undergoing anti-retroviral therapy, and 90% of
the treated group are under viral control. These factors include
proper screening at national level with more controlled and
sensitive assays. Furthermore, all studies contribute to the
theory that aggressive therapy in specific combinations will
either reduce the incidence of co-infection or achieve high
virological control. Finally, immunization and immunization
protocols that have been proven to be an effective method of
prophylaxis.

HIV-1 and TB Co-Infections in the
Kingdom of Saudi Arabia

Tuberculosis (TB) is a major cause of mortality among people
suffering from HIV. This population contributes substantially
to the global TB burden, with a higher risk of progressing from
TB infection to disease than HIV-negative people.'>'° In 2015,
WHO launched the “End TB” strategy, setting ambitious tar-
gets of a 90% reduction in TB incidence and 95% reduction in
mortality by 2035. In 2018, the UN High-Level Meeting
(UNHLM) on Tuberculosis incited the global efforts to prevent
TB by setting renewed targets to provide TB preventive ther-
apy (TPT) to 30 million people by 2020 including six million
PLHIV.'>"

Tuberculosis is a chronic infectious disease in which
CD4" and CDS8" lymphocytes provide important defense
in controlling infection. Thus, CD4 lymphopenia is a well-
defined risk factor for the development of active TB co-
infection in HIV-infected patients. A recent study reported
that lung-specific chronic immune activation may be
important for HIV mediated reactivation of latent TB
infection. Since CD4R1 administration resulted in greater
depletion of memory CD4+ T cells and preservation of
effector CD4+ T cells, it is possible that this homeostasis
drives the lack of reactivation in these NHPs. Importantly,
it appears that HIV pathogenicity drives mechanisms such
as chronic immune activation that disturb the normal

homeostasis of effector CD4+ population.'®
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Evidence shows that TB preventive therapy (TPT)
reduces TB incidence and mortality in HIV-positive patients
up to 37% independent of ART regimens.' ' Despite these
facts, TPT introduction and increase within HIV programs, it
has been unfortunately insufficient to effectively decrease the
of TB 19,20,22-24

Regrettably, with all the programs it is estimated that

incidence in  HIV-positive patients.
annually there are 920,000 new TB infections among HIV-
positive patients and 300,000 deaths (a third of HIV-related
deaths globally in 2017), which indicates that the UN target
to reduce TB deaths in HIV-positive patients by 75% by 2020
will remain elusive and unmet.'>*>

In the following paragraphs, we will discuss the preva-
of HIV-TB Arabia.
A retrospective study involving 437 patients diagnosed
with TB between 1995 and 2000 at KFSHRC, Riyadh, 2

patients (1.1%) were found to have HIV-TB co-infection.

lence co-infections in Saudi

Males were screened more often than females (45% and
36%, respectively).® The same cohort study was repeated
10 years later on the same pool of patients, TB was observed
in 29 patients from the total of 372 patients, which is
a significant rise.” Another observational study conducted
at the same institute to evaluate the incidence of TB in people
with HIV?” showed that out of 219 patients, TB was diag-
nosed in 16 AIDS patients (7.4%). The incidence rate of
pulmonary TB was at 762/100,000 per year; for extra-
pulmonary TB it was at 592/100,000 per year, and despite
early diagnosis and treatment for TB, 7 patients (44%)
died.?” Therefore, among people living with HIV in KSA,
TB incidence is 30 times higher than the general population.
On the other hand, when comparing it to global data, it gives
an alarming picture. Globally, the incidence of TB is 20 times
higher only if the patient is living in area of high TB inci-
dence such as south Africa or India, and it is considerably
lower (8.9%) in the USA. The results of the only three studies
made in KSA put HIV-TB representation alarmingly higher
in list of countries where TB is associated with HIV.?®
Instead, as observed from the above studies, all TB cases
were treated as they were diagnosed, prophylaxis plays an axial
role in decreasing the incidence of TB infection and develop-
ment. Prevention of tuberculosis in HIV-infected patients relies
on personal case findings, isoniazid prevention protocol, initia-
tion of ART,
M. tuberculosis infection.” Preventive isoniazid therapy has

and potentially immunization against
been shown to be effective in HIV-positive pregnant women in
order to reduce the risk of TB during pregnancy and
postpartum.®® Research on TB vaccines for HIV-infected
patients has focused on a prime-boost strategy using

polyantigenic whole-cell inactivated vaccines. The DarDar
study which was done at Dar Alsalam, Tanzania in 2010. It
was a phase III trial, randomized more than 2000 HIV-infected
patients with CD4" T-cell counts of at least 200 cells/uL and
a BCG scar, with five intradermal doses of a live inactivated
M. vaccae vaccine compared to placebo, it was proved to be
effective with a statistically significant protection against defi-
nite tuberculosis.>'

In conclusion, TB is highly associated with HIV
patients in KSA. The high percentage of TB develop-
ment and death could be attributed to the ad hoc strat-
egy of treatment and controlling whatever symptoms or
infections appear. Thus, more protection and prophy-
laxis either therapeutic or immunological measures are
highly warranted to achieve the goal for the 3rd 90 in
the 90-90-90 WHO goal. In general, the appropriate way
to tackle this co-infection is via the three steps, first,
proper and early diagnosis, followed, regular TB therapy
and management and finally, prevention protocols using
the assigned TBT and safe vaccine development and
application.'”

Unique Cases of Co-Infections with
HIV in the Kingdom of Saudi Arabia

In addition to viral hepatitis and TB co-infections, two
interesting and unique cases of HIV co-infections have
also been reported in the KSA.

Nocardia wallacei was isolated from an HIV-positive
patient with pulmonary infection in Southern Saudi
Arabia,*

Nocardiosis is often missed or misdiagnosed because its

which is a rare bacterial co-infection.
identification is based on strenuous phenotypic tests.
Similarly, it was reported sparsely in a number of cases
globally. Until now globally there are only 5 cases
reported of Nocardia wallacei co-infection in a HIV-
positive patient. Interestingly, in every case, it was nearly
missed.*> >’ Due to its rarity and complexity of its detec-
tion, there is no clear recommendation nor protocol for its
screening and therapy in HIV-positive patients.

The second unique case reported was the Middle-East
Respiratory Syndrome Coronavirus (MERS-CoV) infection,
which causes severe pneumonia with significant morbidity and
mortality, especially in patients with multiple comorbid condi-
tions. There was only one case of MERS-CoV co-infection
documented in an HIV-infected patient. However, this patient
was reported to have a successful prognosis and clinical

outcome.>® Interestingly, no other cases were ever reported
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globally, that is probably due to the limitation of MERS-CoV
in other countries, and it being an emerging epidemic in the
Arabian Peninsula, which needs setting monitoring and ther-
apy guidelines urgently.

Conclusion

HIV co-infections are well established within KSA,
although some of the numbers fall below the global
reported ratios, but all together it is still there. The contra-
dicting numbers could be attributed to a number of factors
such as the low number of studies, low screening programs
or some lack of collaborations between health institutes
and/or practitioners. The progress towards meeting 90-90-
90 goals for HIV in the MENA is not being systematically
monitored. The first step in achieving the first 90 is pro-
viding proper screening programs, which are diligent and
extremely sensitive. The lack of proper screening of the
probable co-infections makes them harder to tackle when
they are fully erupted and attacking the immunity, this
leaves the practitioner with less options of therapy.
Furthermore, immunization is getting more popular and
proving its importance in preventing and protecting HIV
patients and specifically pregnant women.

Additionally, specific ART combinations have been
proven to either protect, control viral replication or con-
tribute to therapy failure and increasing the viral load. The
combination of elbasvir/grazoprevir has been proven to be
highly effective and aggressive in viral control in HIV
with HCV, while virological control failure of HBV
when tenofovir ART combinations are used. As for TB,
isoniazid prevention protocol has also proved effective as
a prophylaxis for both co-infected and pregnant women.
Thus, more studies should be done for this issue of pro-
phylaxis, avoiding ART failure and proper therapy proto-
cols, rather than reporting only.

On the other hand, a number of social studies reported
that the presence of a proper social/personal support sys-
tem for the patients increases their education level, aware-
ness and compliance. All this in turn participates in better
prognosis of the HIV patient and it was found to decrease
the incidences of picking up co-infections.***!

Nationwide collaborations are highly recommended
to provide more updated and accurate data of screening,
treatment and management of both HIV and HIV co-
infections. The development of a stringent national data
base where all HIV patient’s information, chronological
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data, types of co-infections, its management and compli-

cations. Research trends and number of studies directed

specifically to HIV co-infections are increasing annually,

as observed in Figure 1. The first studies were done to
observe TB co-infections in 2002, and after that, the
number of studies increased, HCV studies came in the
picture by 2009 and HBV confection studies started later
in 2014. All data collected will offer insight to health-
care policymakers to be compliant with UNAIDS 2020
vision program. This will also help establish the prevail-

ing paradigms in the HIV community of aiming for
AIDS-free generation and the achievement of the WHO
90-90-90 goals for diagnosis.
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