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Pediatric Active Tuberculosis in a Context of
Multidrug Resistant HIV-1 in Cameroon Suggests a
Cross-Linkage Between Both Pathogens and
Complexity in Clinical Management.
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ABSTRACT

We describe active tuberculosis among two
children harboring Multi-Drug Resistant HIV
(MDRHIV) in Cameroon: A male of age 13, TB-
treated in 2009, diagnosed with MDRHIV on
antiretroviral therapy intensification. A male of age
15, admitted for intensive care with an atypical
persistent pneumonia and weight loss, harbouring
MDRHIV  with drug treatment failure to all
antiretrovirals available nationwide. Specific
investigations and guidelines would be relevant.
RESUME

Nous décrivons deux cas de tuberculose (TB)
actives chez des enfants porteurs de VIH
multirésistants aux antirétroviraux (ARV) au
Cameroun : Un gargon de 13 ans traité de la TB en
2009 et porteur de virus multirésistants aux ARV
sous traitement antiretroviral intensif. Un
adolescent de 15 ans admis en soins intensifs pour
cause de pneumonie atypique persistante couplée
de perte poids, et portant des virus multirésitants a
tous les ARV disponibles localement. Des
investigations et recommandations spécifiques
seraient nécessaires.

INTRODUCTION

Acquired Immuno-Deficiency Syndrome (AIDS) is
characterized by the emergence of opportunistic
infections among which Mycobacterium
tuberculosis (MTB) is the leading cause of death
among people living with human
immunodeficiency virus (HIV) L Among the 2 billion

people infected with MTB worldwide ?. children
account for 10-15% of the global TB cases’. The re-
emergence of MTB and progression toward clinical
manifestations in sub-Saharan Africa is significantly
associated to the HIV/AIDS epidemic. Furthermore,
children infected with HIV have up to 24-fold
higher risk of developing TB compared to their HIV-
negative peers4. Interestingly, diagnosis, treatment
and prevention of pediatric TB remains a major
challenges. Indeed, CD4 T cells count and HIV viral
load are relevant surrogate markers for evaluating
HIV progression but not for mapping co-infection
with MTB. Staging the progression of the MTB
infection in the context of pediatric HIV would be
of great asset in preventing the advent of TB
disease and subsequently, in decreasing the
burden of co-infections among children. Achieving
such goals may require in-depth understanding of
biomarkers responsible of interactions between
MTB and HIV. These motivated our research focus
to these two cases of pediatric TB development in
the context of multidrug resistant HIV (MDRHIV) in
Cameroon, one of the most highly resource-limited
settings with high prevalence of both TB and HIV
infections.

CASE PRESENTATION

Case 1: We report the case of a male child, of age
13, and living with HIV since birth. He had been
treated for pulmonary tuberculosis (TB) in 2009
and harbored MDRHIV, with reduced drug
susceptibility to the ARV regimens locally available.


mailto:charlesfokunang@yahoo.co.uk

Health Sci. Dis: Vol 13 (1) (March 2012)

His CD4+ result showed 04 CD4+ T-cell/ul both in
October 2004 and in April 2005, he was enrolled on
a highly active antiretroviral therapy with a
regimen containing didanosine, lamivudine, plus
efavirenz (dd1+3TC+EFV) from January 2005 to June
2007, afterwards he was switched (due to poor
CD4 recovery, and treatment change without a
genotypic resistance testing) to a second line
regimen containing DDI, abacavir (ABC), and
ritonavir boosted lopinavir (LPV/r) in January 2008
up to September 2011. Several treatment
interruptions were reported due to non-adherence
to ART. A slight increase of CD4 T-cell count (15
CD4+ T-cell/ pl) was reported in May 2009 along
with the pulmonary TB infection aforementioned.
An increased HIV viral load (from 3 log RNA
copies/ml in March 2010 to 4.88 log RNA copies/ml
in September 2011) was recorded, and was in
correlation with a declining CD4 T-cell count drop
within a similar period (from 04 CD4+ T-cell/ ul in
March 2010, 02 CD4+ T-cell/ ul in October 2011,
to 01 CD4+ T-cell/ ul in November 2011).
Following HIV-1 polymerase gene genotyping in
January 2012, phylogenetic analysis revealed
CRF02_AG as viral clade, with the presence of
drug-resistance associated mutations in both the
protease and reverse-transcriptase regions: L10V,
K20lI, M36l, M46l, 147V, L63R, L76V, V82F and L89I
were found in the protease, with important
reductions in viral susceptibility to protease
inhibitors (exception made with ritonavir boosted
saquinavir); A62V, L74l, V75T, M184V, A98G,
V179E, and P225H were found in the reverse-
transcriptase, with important reductions in drug
susceptibility to NRTIs (3TC, emtricitabine [FTC]
ABC, stavudine [d4T], ddl), and NNRTIs (EFV and
nevirapine [NVP]). Based on the viral genotypic
profile, a more effective and aggressive HAART was
recommended (AZT [zidovudine] + TDF [tenofovir]
+ 3TC + LPV/r + SQV/r) in order to maximize the
likelihood of viral suppression, then simplifying the
regimen after what.

Case 2: The second case was a 15 years old male
child admitted under emergency condition at the
intensive care unit for 35 days and was reported
with an atypical pneumonia along with a persistent
cough coupled with weight loss. Regardless of a
negative MTB culture testing, anti-tuberculosis
regimen (lsoniazid [INH] and Rifampin [RMP]) was
administered to the child, based on his critical
clinical condition and his profound immunological
deterioration and anti-HIV therapeutic failure. This
patient was under Duovir (3TC+AZT) and NVP
regimen since January 2008, followed by a switch
to Duovir and Aluvia (LPV/r) combination. Based on
genotypic resistance testing made in December
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2008, phylogenetic analysis also revealed
CRF02_AG as the viral strain, with the following
drug resistance-associated mutations: L10V, K20I,
M36l1, M46L/M, T74S, L89! and L90M, found in the
protease region, with a minor or major decreased
drug susceptibility to protease inhibitors; V75l and
M184V were found in the reverse-transcriptase,
conferring major resistance to 3T, FTC, and d4T,
and lesser to ABC, ddl. CD4+ T-cells recovery was
not effective, decreasing from 465 (16%) CD4+ T
cell/ pl in December 2008 to a chronic and severe
immune-compromised state [107 (6%), 28 (4%), 43
(3%), and 58 (5%) CD4+ T cell/ ul], respectively in
September 2009, April 2010, December 2010 and
April 2011. The viral load remained high (5,45 log
in September 2009 and 4,41 log in December
2010), favored by reported series of non-
adherence.

DISCUSSION

The relation between TB and HIV has been
extensively demonstrated in several previous
works. However, considering the fact that both
reported pediatric cases harbored MDRHIV with a
pulmonary disease, further highlights the impact of
a HAART failing regimens on the progression
toward AIDS, and especially TB. Additionally, these
cases may raise the awareness on a potential
contribution of MDRHIV to the rapid reactivation
of TB. On the other hand, it may be of relevance to
understand the potential role played by MTB in the
selection of HIV multi-resistant strains amongst
children.  Previous evidences have clearly
established a positive association between the
number of activated CD4+T cells and HIV
replicative fitness and evolution > High viral loads
are inversely proportional to the peripheral CD4 T-
cell counts and correlate with susceptibility to
several opportunistic infections ”*®°"°. In addition,
HIV infected people with <200 CD4 T cells/ul
(severe immunocompromised) count were found
more susceptible to TB than those with >500 CD4 T
cells/ul (immunocompetent) count, irrespective to
HAART . Thus, the immunological and virological
failures of these reported cases would have
rendered them more susceptible to pulmonary TB
or pulmonary -TB-like diseases. In contrast, HIV
negative and immunocompetent children can as
well develop TB, but to a lesser extend, and with
less severity as compared to their HIV-infected
peers. Furthermore, TB treatment has no direct
evident effect on HIV viremia, 1 thereby
supporting the idea that the peripheral viral load
does not itself expressed susceptibility to TB 2
Thus, a decrease in CD4 T-cell counts together with
a high viral titer would not be enough to
completely explain the evolution of TB in these two
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HIV infected children. Other factors, such as the
chronicity of the co-infection, may have favoured
the viral evolution and the observed rapid
emergence of resistant variants, which in turns
accelerates the co-progression of both pathogens.
Within this framework, several studies have
already identified target sites of MTB infection
known to promote HIV replication, thereby
reducing the ability of these targets in containing
both pathogens 2B our report supports the
hypothesis by which pediatric MTB promotes
selection of MDRHIV strains, which in turns
accelerates progression to AIDS, with TB as the
main opportunistic infection. Conclusively, TB-HIV
co-infection remains a major challenge, especially
in the pediatrics, and more importantly in a
context of limited resources. The possible cross-
linking between both microbial agents warrants
further investigations, for a better management,
prevention and the implementation of control
strategies for this co-infection.
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