Case Report: Cytomegalovirus pneumonia after HAART in an infant

Cytomegalovirus pneumonia occuring
soon after initiation of highly active
antiretroviral therapy in an infant
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A two-month-old HIV-infected infant was ventilated for very severe Pneumocystis jiroveci pneumonia. After successful extubation, he
was started on antiretroviral therapy. He developed a proven cytomegalovirus infection, localising as pneumonia. This required repeated
ventilation. He was extubated after six weeks and completed 32 days of ganciclovir.
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Introduction

Reports on immune reconstitution inflammatory syndrome
(IRIS) in children following highly active antiretroviral therapy
(HAART) are limited. Tuberculosis (TB) Bacillus Calmette-
Guerin (BCG) IRIS is the most commonly reported disease. The
prevalence of cytomegalovirus (CMV) in patients with IRIS is
unknown. We are reporting on the first case of proven CMV
pneumonia IRIS occurring within four days of starting HAART.
We hope this will increase awareness and also illustrate the
need for guidelines on CMV IRIS in children.

Case report

Our patient,atwo-month-old boy, was admitted to the paediatric
intensive care unit with very severe pneumonia requiring
respiratory support. His mother did not enrol in the prevention
of mother-to-child transmission (PMTCT) programme. He
was ventilated using a lung protection strategy with positive
end-expiratory pressure (PEEP) of 8 cmH,0, tidal volume of
6 ml/kg predicted for weight, and with a fraction of inspired
oxygen of 0.6. Endotracheal aspirates were collected
for  Pneumocystis jiroveci immunofluorescence, viral
identification, bacterial and TB culture. Blood cultures, HIV
DNA polymerase chain recation (PCR) (Ampliprep instrument
real-time qualitative PCR) and blood CMV viral load (Cobas
Amplicor, Roche Diagnostics) were also performed.

The infant was treated with ampicillin and amikacin for five
days, trimethoprim-sulfamethoxazole for 21 days, prednisone
for 14 days and ganciclovir for five days. As per our protocol,
ganciclovir was stopped when the blood CMV viral load
reached undetectable levels. His HIV DNA PCR was positive
and he was worked up for HAART. HIV viral load (Nuclisens
instrument, BioMerieux Diagnostics) was included in the
work-up. The rest of the patient’s pre-HAART results are
illustrated in Table I. The infant was extubated after 11 days,
and successfully weaned to nasal prong oxygen at a flow of 21/
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minute. Endotracheal aspirates and blood cultures performed
two days before extubation were negative for bacterial
growth. HAART was started on day 10. Four days after starting
HAART, the child deteriorated clinically and radiologically and
required reventilation. Repeat investigations demonstrated an
increased blood CMV viral load. His CD4 count had also risen
and his HIV viral load had fallen. This occurred in the absence
of other infections (see Table I: post-HAART). Ganciclovir was
restarted, and 32 days later a repeat test of blood CMV viral
load was undetectable. At no point was HAART stopped. The
child was extubated after six weeks and weaned to nasal
prong oxygen.

Table 1: Investigations performed before and after HAART was initiated

- Pre- HAART Post-HAART

PJP IFA Positive Negative
CMV VL (log) 1,000,000 copies/ml (log 6)
CD4 count (%)  304x106/1 (42.33%) 1,833x106/1 (44.8%)

Undetectable

HIV VL (log) 4,800,000 copies/ml (log 6.68) 19,000 copies/ml (log 4.27)
ETA (bacteria)  Negative Negative
ETA (viruses) Negative Negative
ETA (TB) Negative Negative

PJP IFA= Pneumocystis jiroveci immunoflourescence antibody, CMV VL=
cytomegalovirus viral load, HIV VL= human immunodeficiency virus viral load,
ETA= endotracheal aspirate, TB= tuberculosis, HAART= highly active antiretroviral
therapy

Discussion

IRIS in children, especially infants, is infrequently reported in
the literature. This may change, however, as more clinicians
implement the World Health Organization recommendation
of 2008," of starting infants who are HIV-infected on HAART,
irrespective of their immunological or clinical status. This
policy change was motivated by the study of Violari et al.2The
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challenge is the recognition and investigation of these infants
and this may be an even a bigger challenge for the developing
world with limited resources. The commonly reported organisms
reported to cause IRIS are Mycobacterium tuberculosis, TB
BCG, nontuberculous Mycobacterium, skin manifestations
of herpes zoster, impetigo and tinea capitis.3® Only one case
of CMV pneumonia IRIS has been reported.® In this case, the
onset of symptoms occurred nine days after starting HAART.
Our case suggests CMV pneumonia occurred four days after
starting HAART. These two cases imply that the presentation of
symptoms for CMV RIS is earlier than other forms of IRIS.¢ We
used a real-time quantitative PCR to detect the presence of CMV
on admission, and at the onset of deterioration of symptoms.
Although there are no established cut-points for blood CMV
viral load, 1,000,000 copies/ml must be considered significant
if symptoms recur after initial resolution. In addition, the viral
load became undetectable 32 days after starting ganciclovir. At
no point was HAART interrupted in our patient. The infant did
not develop one of the established side- effects of ganciclovir,
despite its addition to HAART.

Our patient met the case definition for IRIS, that is, he
demonstrated evidence of clinical response to HAART with
a significant increase in CD4 count and more than 1 log,,
decrease in his HIV viral load.* Even though the pathogenesis
of IRIS is still poorly understood, it is postulated that during

the recovery of the immune system, there is a rapid recovery
of pathogen-specific Th1 cells directed at extracellular
pathogens, while the recovery of T regulatory cells lags
behind.*

We present this case to alert physicians to be more vigilant
in looking for unusual pathogens (especially CMV) in infants
started on HAART and displaying symptoms suggestive of IRIS.
In addition, we highlight the potential for CMV IRIS to occur
earlier. We would encourage guidelines on HIV management
in children, especially in resource-poor settings where the
prevalence could be higher than presently reported, to explore
CMV IRIS.
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