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summary

HIV-1 involves three enzymes for its retroviral replication: reverse transcriptase, integrase and protease. Raltegravir
belongs to the integrase strand transfer inhibitor family. Since the end of 2007, it was approved to use in treatment-
experienced HIV-1 infected patients with multidrug resistance and treatment failure as a salvage therapy in recom-
mended twice-daily dosage of 400 mg. However, on July 9th and on September 14th 2009, the FDA and the EMEA
respectively, expanded the same dose approval to the use in treatment-naive HIV-1 infected patients.
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INTRODUCTION

HIV-1 (human immunodeficiency virus type 1), for its
retroviral replication, involves three different enzymes: re-
verse transcriptase, integrase and protease. Until recently,
only two of them were successfully inhibited by antiretro-
viral (ARV) agents: nucleoside/non-nucleoside reverse
transcriptase inhibitors (NRTIs/NNRTIs) and protease in-
hibitors (PIs). Fortunately, since the end of 2007, first of the
new ARV drug class - integrase inhibitors (Raltegravir,
RAL, MK-0518, Isentress”) — was approved by FDA (Food
and Drug Administration) and EMEA (European Medi-
cines Agency) to use in treatment-experienced HIV-1 in-
fected patients with multidrug resistance and treatment
fajlure as a salvage therapy in recommended twice-daily
dosage of 400 mg with or without food (1, 2). Futhermore,
on July 9th and on September 14th 2009, the FDA and the
EMEA respectively, expanded their approval also to use
the same RAL dose in treatment-naive HIV-1-infected pa-
tients based on 48-week results of the STARTMRK trial.

RAL belongs to the integrase strand transfer inhibitor
(INSTTI) family, which inhibit HIV-1 and HIV-2 replication
by inhibition of preintegration complex (PIC). PIC is
formed from four integrase particles and two cDNA mol-
ecules associated with many viral and cellular co-factors.
PIC enters into nucleus where the stand transfer reaction
(integration of proviral cDNA with host genome) and viral
DNA transcription take place followed by viral RNA trans-
lation, maturation and new viral particles formation in cy-
toplasm. RAL half-life range to 10-12 hours. RAL is mainly
eliminated by UGT1A1-mediated-glucuronidation in the
liver and is not a substrate for cytochrome P450 enzymes.
It could be used in combination with other active anti-ret-
roviral drugs without change of their posology, even if they
are potential UGT1A1 (uridine diphosphate glucuronosyl-
transferase 1A1) inducers or inhibitors like efavirenz, nevi-
rapine or atazanavir. Actually, only co-utilization of rifam-
picine and drugs increased gastric pH require a double
RAL dose if their administration is inevitable. Moreover,
there is no dosage change in case of renal or hepatic failure.
However, the risk of fatal hepatic events increases in pa-
tients with preexisting liver disease such as hepatitis B or C.
During RAL therapy, the most frequently observed clinical
adverse events are diarrhea, nausea, headache, dizziness,
vertigo, pruritus, athralgia, fatigue and asthenia. Biochem-
ically, hypertriglyceridaemia, hypercholesterolemia as well
as aminotransferases and bilirubin elevation are occasion-
ally viewed (3). Unfortunately, RAL as the other integrase
inhibitors, has a very low genetic barrier. Besides, extensive
cross-resistance for all integrase inhibitors develops very
rapidly and this is why it is fundamental to use RAL in
combination with at least one other active ARV molecule
and in patients with low baseline viral load. The resistance
mutations are associated with enzyme active site. Primary
and secondary RAL mutations had been discovered. Pri-
mary mutations (Y143R, Q148H/K/R, N155H) diminish
remarkably RAL activity. Secondary mutations (L74M/R,
E92Q, T97A, E138A/K, G140S/A, V1511, G163R, H183P,
Y226D/F/H, S230R, D232N) confer additional resistance.
Fortunately, RAL mutations are showed only in less then
0.5% integrase inhibitor-naive patients (4).

RALTEGRAVIR
IN TREATMENT-NAIVE PATIENTS

In STARTMRK study the antiretroviral efficacy of dou-
ble-dose 400 mg RAL and once-daily 800 mg efavirenz
(EFV) in combination with tenofovir (TDF) and emtricit-
abine (FTC) was compared. All studied patients have plas-
ma HIV RNA at least 5000 copies/ml and no EFV, TDF or
FTC resistance detected at baseline. At week 48, 86.1% of
the RAL-treated patients and 81.9% of the EFV-treated pa-
tients achieved the undetectable HIV viraemia, however
the time to attain viral suppression was significantly short-
er for RAL than EFV. The CD4 cells increase was 189 vs 163
cells/ml in RAL and EFV group, respectively. Furthermore,
drug-related clinical adverse events occurred significantly
less often in RAL group (44.1%) then EFV group (77.0%)
(5).

In another trial the therapy with RAL, TDF and lami-
wudine (3TC) was compared to the therapy with EFV, TDF
and 3TC by 96 weeks. Patients from RAL group received
100, 200, 400, or 600 mg RAL twice a day for the first 48
weeks. Then all subjects were switched to 400 mg dose
twice a day. As a result, successful viral suppression
achieved 83% of subjects in the RAL group and 84% of
subjects in EFV group. Both groups showed similar in-
crease in CD4 cells count (221 vs 232 cells/ml, respective-
ly). Moreover, no resistance for RAL was observed. Drug-
related clinical adverse events and neuropsychiatric ad-
verse events were still less frequent in RAL group (51% vs
74% and 34% vs 58%, respectively). Besides, RAL had very
good lipid profile (6).

The subsequent results from the trial above were pre-
sented during IAS 2009, Cape Town, South Africa. At week
144, successful viral suppression achieved 78% of subjects
from the RAL group and 76% of subjects from EFV group.
CD4 cells augment was 252 vs 233 cells/ml and the drug-
related clinical adverse events frequency was 54% vs 76%,
respectively. RAL had still minimal effect on cholesterol
and triglycerides level (7).

Finally, during 5th IAS Conference, on July 19-22 2009,
Cape Town, South Africa, it has been shown that combina-
tion of RAL with TDF and FTC was generally well tolerated
and had good safety profile in non-occupational prophy-
laxis (8).

CONCLUSION

Following the recent clinical trials RAL is safe and po-
tent antiretroviral agent. In conclusion, RAL may be a well
tolerated alternative to NNRTTs and PIs in treatment-naive
HIV-1-infected patients.
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summary

According to World Health Organization data (December 2008), 33.4 million of people are HIV infected all over the
world. AIDS was the reason of 2.0 million deaths in 2008. Deaths of children under 15 years old accounted for 280000.
There were over 7000 new daily HIV infections. Apart of present HIV prophylaxis programs, such as condome use,
prescribing of sterile injection equipment and post exposure prophylaxis (PEP), 2.7 million newly infected were en-
countered in 2008 (1). Till now, no effective HIV vaccine was developed and knowledge concerning modern vaccine
prevention is being challenged (2). All those facts underline need of more effective strategies to reduce incidental
infections.

Pre exposure prophylaxis (PrEP) is a new HIV prophylaxis program. This method could be used by HIV-negative peo-
plein advance of hazardous contacts. Many studies among animals showed better results of this prophylaxis method
than those given after HIV exposure (3). Itis discussed, that it could be a promising strategy to reduce new infections
and further deaths related to HIV/AIDS (4). This commentary is to provide background on PrEP and controversies
about its use.
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PREP BACKGROUND

PrEP is an experimental approach based on use of anti-
retroviral drugs — the same like in combined antiretroviral
treatment (cART) among HIV infected patients, but before
HIV exposure.

Idea of PrEP is based on proven efficacy of pre exposure
prophylaxis in other diseases, such as in Malaria chemo-
prophylaxis (5). PrEP depends on wide experience of cART
use to reduce the risk of HIV vertical transmission or in
HIV post exposure prophylaxis (PEP). This strategy could
diminish number of incidentally infected individuals, but
if proven safe and effective will not eradicate the world of
HIV by itself (4).

Tenofovir (TDF) - NRTI (Nucleotide Reverse Tran-
scriptase Inhibitor) alone or in combination with Emtricit-
abine (FTC) - Tenofovir/Emtricitabine (Truvada), have
been chosen as the first drug of choice for PrEP. Tenofovir
has high antiviral activity, also against drug-resistant HIV
strains. Due to favorable drug resistance profile, even if not
effective, still other nucleoside RT inhibitors could be in-
troduced. TDF is used as the component of the first-line
combinations of antiretroviral therapy (cART) all over the
world.

Suitability for oral and topical use of ARV was assessed
throughtout in non-human primate models of mucosal
and parenteral transmission of Simian Immunodeficiency
Virus (SIV) and in a humanized mice model of vaginal
HIV transmission.

Promising results of both systemic daily and intermit-
tent oral use of TDF alone and Truvada were shown. Better
efficacy of the higher drug doses and combination treat-
ments than single drugs or lower doses in animal models
was noted (6).

High ARV drug exposure of lamivudine, zidovudine,
TDE and FTC in female genital tract after oral pre- and
post-exposure prophylaxis proved those drugs as the excel-
lent candidates for oral PrEP and PEP (7).

Already, in vivo, ex vivo and animal studies on efficacy
of Tenofovir gel confirmed its possible suitability for topi-
cal administration in humans (8,9).

At this point, safety of daily oral use of Tenofovir in
HIV-uninfected women was confirmed in placebo con-
trolled human trial on over 900 women in Africa (10). It
was the first step to PrEP introduction. Efficacy of this
strategy hasn’t been assessed yet and large clinical trials are
ongoing to evaluate this method.

CONTROVERSIES

There are some opinions regarding possible increase of
high-risk behavior after PrEP approval (3,4). This hazard
could be discussed relaying on current PEP experience
(11), AIDSVAX® B/E HIV vaccine trial (12) and risk simu-
lation studies (13).

Conclusion on the PEP meta-analytic review is that the
prevalence of unprotected sexual intercourse in HIV-posi-
tive patients receiving cART did not increased. However,
beliefs that therapy could prevent HIV transmission were
associated with higher prevalence of unprotected sex (11).
One can speculate that proper patient counseling will be
necessary to eliminate this negative effect.

HIV vaccine trial in Bangkok with almost 2500 injec-
tion drug users, support thesis of no increased HIV risky
behaviors regardless of beliefs about vaccine protection.
Additionally, during the first 12 months of study decrease
in injection drug use and needle sharing was noted. Authors
suggest, that reduction of risky behaviors in this period
was attributed to intensive education and counseling, un-
derlining theirs substantial contribution to the success of
the study (12).

Simulation study in Africa and India showed different
results of PrEP influence. In scenario of high efficacy and
coverage, pre exposure prophylaxis strategy has positive
influence on HIV transmission in Africa (from 26 to 785
averted HIV infections per 100.000 person years in Bots-
wana and from 44 to 733 averted HIV infections per
100.000 person years in Nyanza, Kenya), but less optimistic
data were shown in Southern India (from 0,9 to 6,0 averted
HIV infections per 100.000 person years).

The number of averted cases in latter group was much
lower. In Southern India higher condom use during com-
mercial sex is noted due to successful implementation of
condome prophylaxis program since year of 2000. In con-
sequence, even small non-adherence to condom use in this
region due to possible behavioral disinhibition, will strong-
ly decrease the positive effect of PrEP. Condom substitu-
tion during PrEP implementation reduced the number of
averted infections in all settings and scenarios (13). More-
over, HIV PrEP do not protect against other sexually trans-
mitted diseases and their incidence will increase in case of
condom substitution.

It is of great importance to carefully analyze simulation
studies before introducing PrEP in different settings. Cau-
tious incorporation of PrEP is needed to avoid changes in
positive effects of current prophylaxis programs. It is an
another study underlining need of patient risk-reduction
counseling to achieve better outcomes.

CoNcLUSION

HIV pre exposure prophylaxis is a promising strategy
based on current experience on antiretroviral drugs use.
Few studies on animal models provided background for
prophylactic oral use of TDF and TFC in humans (6,7).
Topical administration of TDF gel was shown to be effec-
tive in both animal and in vivo/ex vivo studies (8,9). So
far,one clinical trial proved safety of oral Tenofovir prophy-
laxis in humans (10). Larger clinical trials are ongoing to
assess safety and efficacy of Tenofovir and Tenofovir/
Emtricitabine for pre exposure prophylaxis. At present no
drugs can be recommended for PrEP (14).

Controversies about use of antiretroviral agents for pre
exposure prophylaxis should be carefully verified. Existing
data shows that cautious simulation studies are needed be-
fore PrEP introduction in different settings. It should be
underlined that this prophylaxis must be incorporated
with other programs, not applied instead of them. Patient
risk-reduction counseling as an additional intervention is
emphasized in all presented studies. Fulfillment of those
general precautions is crucial to avoid decrease in averted
HIV cases due to possible behavioral disinhibition.
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summary

HIV infection among pregnant women is related to the risk of infection transmission to a newborn. The rate of moth-
er-to-child HIV transmission without any prevention may exceed 30% and it increases to about 45% when children
are breastfed. First international preventive program based upon ACTG-076 study started in 1994 and caused sub-
stantial decrease of frequency of HIV mother-to-child transmission. In Poland almost 25% of HIV infected population
are women, and 150 children born in the country have been HIV diagnosed since the very beginning of HIV history.
Analyzed group consisted of pregnant women registered in out-patient clinic for HIV patients in Warsaw. There were
718 women registered in the clinic between 1991-2008 and 196 pregnancies were observed in this period. Group
was divided according to age group (under 20, 20-30 and over 30 years old), drug abuse status (active user, former
user, methadone substitution, never used) and method of prevention (group 1 — none, 2 — ACTG076, 3 — HAART).
Most of women were 20-30 years old (76,4%) and majority of them were drug abusers in periods preceding preg-
nancy (51%). Mother-to-child transmission rate ranged from 34,6% in group 1, 3,96% in group 2 and 0,95% in
group 3. The lowest rate, 0% was observed in 60 patients in the group of caesarean section and HAART. Performed
analysis confirms that HAART is the most effective method of prevention of mother-to-child HIV transmission.
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BACKGROUND

HIV infection among pregnant women is related to the
risk of infection transmission to a newborn. Scientific re-
search of factors affecting the risk of mother-to-child trans-
mission has been performed for years and there have been
many actions undertaken to decrease the risk. All of such
actions are still under investigation, therefore treatment
recommendations for pregnant woman have been actual-
ized on regular basis. However mother-to-child HIV trans-
mission is still main route of HIV infection in children
under 15 year of age. According to WHO data 600 000 chil-
dren become HIV infected through mother-to-child route
every year, that stands about 90% of all HIV infected under
fifteen (2). In Poland almost 25% of HIV infected popula-
tion are women, and 150 children born in the country have
been HIV diagnosed since the very beginning of HIV his-
tory. Most of infected children were born in early years of
HIV history and by HIV undiagnosed mothers.

The rate of mother-to-child HIV transmission without
any prevention may exceed 30% and it increases to about
45% when children are breastfed. It is well known that 70%
of cases of HIV mother-to child transmission occur during
delivery, and it is much less probable during third trimester
of pregnancy or breastfeeding.

As it was underlined before, many medical activities
were carried out to decrease risk of HIV infection in new-
born for years. First international preventive program
based upon ACTG-076 study started in 1994 and caused
substantial decrease of frequency of HIV mother-to-child
transmission. The program was based upon Retrovir ad-
ministration during pregnancy and delivery to a pregnant
woman and Retrovir administration to a newborn (3).

ACTG 076 program standards were:

1. During pregnancy - AZT monotherapy since 14th week
of pregnancy till delivery

2. During delivery - intravenous infusion of AZT - 2 mg/
kg of body weight during first hour of delivery with con-
tinuous infusion of 1 mg/kg of body weight/hour till the
end of delivery

3. Newborn - liquid AZT 2 mg/kg of body weight every 6
hours for 6 weeks.

HAART (highly active anti-retroviral therapy) that con-
sists of at least three agents was introduced into HIV treat-
ment in 1996. The main goal of such treatment is to reduce
viral replication to the lowest possible level. Simultane-
ously HAART has been investigated in HIV infected preg-
nant women instead of previous AZT monotherapy. It was
found to be more effective in HIV mother-to-child trans-
mission prevention than Retrovir alone so it was imple-
mented for Polish pregnant HIV infected women in 1999.
Other procedures of prophylaxis from ACTG-076 program
were maintained.

Elective caesarean section in HIV infected women is
other preventive action that is anticipated to reduce HIV
mother-to-child transmission rate (4). Prolonged natural
delivery may increase risk of mother-to-child HIV trans-
mission so it has been discussed for years whether caesar-
ean section is unavoidable to prevent mother-to child HIV
transmission. The most favorable moment for such termi-
nation of pregnancy is suggested to be 38th week of preg-
nancy. There have been many publications on the subject
but there is still no unequivocal opinion if caesarean sec-
tion has advantage comparing to natural childbirth for
ARV treated mothers. The least controversial recommen-
dation is to perform caesarean section to women with se-

rum HIV viral load over 1000 copies/mL but there are no
unequivocal opinions about such delivery in women with
lower viral load (5).

AIM OF THE STUDY

To assess particular methods of prevention of mother to
child HIV transmission maintained among women being
under care of out-patient clinic in Warsaw.

MATERIALS AND METHODS

Analyzed group consisted of pregnant women registered
in out-patient clinic for HIV patients in Warsaw (Poradnia
Profilaktyczno-Lecznicza, = Wojewddzkiego  Szpitala
Zakaznego). There were 718 women registered in the clinic
between 1991-2008 and 196 pregnancies were observed in
this period. All data regarding delivery, ARV drugs use and
adherence to therapy and child HIV status were known for
182 pregnancies and these women constituted the analyzed
group of patients. Other women moved to different HIV
care canters or were lost from observation during pregnan-
cy for other reasons. Analysis of following data was per-
formed: patients’ age, history of drug abuse, kind and pe-
riod of ARV drugs used during pregnancy, way of delivery
and HIV infection status in children born by the women.
Information about serological status of children was ob-
tained from mothers at routine visits related to their fur-
ther care/treatment or from Department of Children’s In-
fectious Diseases of the Medical University in Warsaw
where children are further diagnosed and treated. Cur-
rently diagnosis of HIV infection in newborn is based on
tests performed within 5 days from delivery, after 3 and 5
months (6). Tests include virus culture from which HIV
RNA (RT PCR) and p24 tests are performed. In Warsaw
area tests are performed by Molecular Diagnostics Labora-
tory at the Hospital for Infectious Diseases. However, since
our study is a retrospective analysis of cases within the pe-
riod of past 18 years, methods used earlier coud be differ-
ent from current practice.

ResuLts

Pregnant women were divided into three age groups -
under 20, 20-30 and over 30 years old. They were also di-
vided according to their history of drug abuse into follow-
ing groups: patients who had history of drug abuse in peri-
ods preceding pregnancy, current drug-abusers (during
pregnancy), women with no history of drug abuse and
those who undergone methadone replacement therapy
during pregnancy. It was shown that 145/182 (79,6%) preg-
nant women have ever abused substances. Forty three
(23,6%) pregnant women were abusing substances during
pregnancy, 16 (8,8%) had undergone methadone replace-
ment therapy, 86 (47,2%) had only history of drug abuse.

Most of women were 20-30 years old (76,4%) and ma-
jority of them were drug abusers in periods preceding
pregnancy (71/139 - 51%). Demographic data of this group
is presented in Table 1.
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Table 1. Demographic data of analyzed group of pregnant women
Age Under 20 years 20-30 years Over 30 years TOTAL
History of drug abuse ¥ y y
Used drugs during pregnancy 2 36 5 43 (23,6%)
Methadone replacement therapy 0 6 10 16 (8,8%)
History of drug abuse only 5 71 10 86 (47,3%)
No history of drug abuse 2 26 9 37(20,3%)
Total 9 (4,9%) 139 (76,4%) 34(18,7%) 182
Table2.  Comparison of pregnant women and preventive action performed in period between 1991 and 2008
PERIOD Total analyzed group GROUP 1 (n) GROUP 2 (n) GROUP 3 (n)
N) (No drugs) ACTG-076 HAART
1991 — mid 1994 (pre ACTG-076) 17 17 0 0
Mid 1994-1998 (ACTG-076) 4 3 38 0
1999-2008 (HAART) 124 6 13 105
Total 182 26 51 105

All pregnant women were divided into three groups ac-
cording to the kind of drug prevention of mother-to-child
HIV transmission:

o Group 1 - pregnant women with no ARV prevention
during pregnancy

o Group 2 - pregnant women that were receiving AZT ac-
cording to ACTG 076 rules

o Group 3 - pregnant women receiving HAART (see Ta-

ble 2).

In the course of 182 pregnancies no ARV drug was used
in 26 (14,3%) patients, they were women that gave birth to
their children before ACTG076 procedures were imple-
mented or women who were active drug abusers and were
not under regular medical care. In our group Retrovir, ac-
cording to ACTG 076, was used during 51 of 182 (28%)
pregnancies and HAART was administered during 105 of
182 (57,7%) pregnancies. No woman was breastfeeding her
child. Our data show that mother-to-child transmission
rate in group 1 was 34,6% (9 of 26 children born), in group
2 was 3,96% (2 of 51 children born) and in group 3 was
0,95% (1 of 105 children born).

The patients who gave birth to infected children from
ACTG-076 and HAART group were active drug abusers
during pregnancy so there were reasonable doubts about
their adherence to ARV treatment. For such patients cae-
sarean section was pre-planned if it was possible. Unfortu-
nately two of three women who gave birth to infected chil-
dren from this groups delivered spontaneously.

Next analysis included both ARV drugs used during
pregnancy and way of delivery. Whole group was divided
into 6 sub-groups:

o Natural delivery and no preventive ARV drugs during
pregnancy

« Caesarean section and no preventive ARV drugs during
pregnancy

« Natural delivery and ACTG 076

« Caesarean section and ACTG 076

o Natural delivery and HAART

« Caesarean section and HAART

Table3.  Risk of mother-to-child HIV transmission and prevention method
Number of pregnancies Number . :
(number of children born) of HIV-infected children e
GROUP 1 (no drugs) 26 9 34,61%
GROUP 2 (ACTG-076) 51 2 3,92%
GROUP 3 (HAART) 105 1 0,95%
Table 4. Way of delivery, preventive method used and risk of HIV mother-to-child transmission
Number of pregnant women AT % of HIV infected children
preg of HIV-infected children ’
(aesarean section and no drugs 7 1 14,3%
Natural delivery and no drugs 19 8 42,1%
(aesarean section and ACTG076 17 1 5,9%
Natural delivery and ACTG 34 1 2,9%
(aesarean section and HAART 60 0 0
Natural delivery and HAART 45 1 2,2%
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The highest frequency of mother-to-child HIV trans-
mission was observed in the group of women with no pre-
ventive drugs used and natural delivery - 42,1%. When
caesarean section was performed in this group risk de-
creased up to 14,3% but the group of those women was
very small (7 pregnancies). In ACTG-076 group there was
1 of 17 children born by caesarean section and 1 of 34 by
natural delivery what gives higher rate in caesarean section
group. However, there were reasonable doubts if the wom-
en should be added to no ARV group or ACTG-076 be-
cause of their low adherence to therapy. The most effective
method of prevention was HAART together with caesare-
an section — no child born by caesarean section from 60
pregnancies was infected. Rate of mother-to-child HIV
transmission in HAART and natural delivery group was
2,2%, which was comparable to ACTG and natural delivery

group.

Discussion

First data related to mother-to-child HIV transmission
showed that frequency of HIV infected children born was
20-45% in different countries. The highest frequency was
noted in poor and developing countries where children are
usually breastfed regardless of mother’s HIV status. Esti-
mated global data show that about 2 000 000 HIV infected
women were pregnant in 2003 and lack of preventive ac-
tions implemented in many of them caused transmission
of infection to 700 000 children (5,7). Most of pregnant
women treated in our centre had history of drug abuse
(80%) and 26% of them were abusing substances during
pregnancy. This was main reason why over 5% of patients
(9 of 165 pregnant women) did not receive antiretrovirals
in period from mid-1994 to 2008. Additionally 17 women
from analyzed group delivered in pre-ACTG-076 era.
Though mother-to-child transmission rate was the highest
in this sub-group (34,6% - 9/26) comparing to the groups
of women receiving ARV drugs. This is comparable to the
world data for pregnancies in HIV infected women not re-
ceiving ARV drugs. ACTG 076 study results were pub-
lished in 1994 and it became well known that Retrovir use
during pregnancy and delivery may significantly reduce
number of HIV infected children born by HIV infected
mothers. Implementation of the procedures in daily rou-
tine caused marked reduction of mother-to-child HIV
transmission frequency in many countries. Results of re-
search preformed by Gonzales et al and Italian Collabora-
tive Study Group confirm advantages of ACTG 076 proce-
dures in daily practice (7,8). ACTG 076 procedures were
implemented in HIV out-patient clinic in Warsaw in mid-
1994. Pregnant women were receiving AZT during preg-
nancy and so called delivery-set was created for them and
dispensed just before delivery. Delivery-set consisted of:
AZT (intravenous solution) for pregnant woman for use
during delivery; AZT oral solution for newborn; vials and
needles for blood collection from newborn; precise de-
scription of rules that should be followed during delivery
and just after delivery; questionnaires to be completed by
obstetrician. Such prevention caused marked reduction of
mother-to child HIV transmission rate to 3,96% in our
population in pregnant women. Two infected children
were born by active drug abusers with reasonable doubts
about their adherence to treatment during pregnancy. This
results are comparable to those presented by other authors.
Sperling et al presented final results of PACTG 094 study

showing that risk of HIV mother-to-child transmission
was 22,6% in placebo group (women receiving placebo
since 14th week of pregnancy) and 7,6% in AZT group
(women receiving AZT since 14th week of pregnancy)(8).
Italian research showed reduction of risk of child HIV in-
fection up to 4,2% if mother and child were treated during
pregnancy, delivery and after birth according to ACTG 076
rules (8). Analysis performed by Gonzales et al. was most
promising. They revealed the implementation of ACTG-
076 rules in 12 hospitals in Madrid decreased HIV mother-
to child transmission rate from 40% to 0%.

Next step in prevention of mother-to-child transmis-
sion was implementation of HAART (13,14). Potential
drug toxicity of HAART is widely discussed. It is still un-
clear what effect has HAART on pregnancy, fetus, newborn
and further child development. Tuommala et al. observed
3266 HIV pregnant women, 2123 of them were receiving
ARV drugs during pregnancy, and 1143 not (10). The au-
thors showed that receiving ARV drugs during pregnancy
was not related with higher risk of premature delivery, low-
er weight of newborn, number of stillborns or lower AP-
GAR scale assessments. Other authors claim that children
born by HIV infected mothers may have lower weigh at
birth regardless oft ARV treatment during pregnancy. In
general, most of known analyses showed that HAART
treatment in pregnant women is effective as preventive ac-
tion and relatively safe for newborns but there have been
no long-term observations available for all infected and
uninfected children born. There are some drugs like efa-
virenz that have known teratogenic activity revealed in
animal studies and these drugs are prohibited for use in
pregnant women and those who plan pregnancy and
should be avoided in women who may become pregnant
unwillingly (i.e. due to lack of proper contraception). Nev-
irapine studies of pregnant women showed increased risk
of hepatic disorders or even failure in those with high
CD4+ count so the drug should not be started in such pop-
ulation of pregnant women (11) but it is relatively safe to
use in single dose during delivery in mother and just after
delivery in newborn.

Implementation of HAART in our population resulted
in further reduction of HIV mother-to-child transmission
rate and it was 0,95% in this group. The only HIV infected
child born in this group was the child of mother actively
abusing drugs during pregnancy with reasonable doubts
about her adherence to the therapy. This result is compa-
rable to the values presented by other authors (15,16).

In the ACTG-076 and HAART groups there were 20
women who were active drug abusers during pregnancy
and 3 of them (15%) gave birth to HIV infected children.
As such patients are mostly poorly adherent to the therapy
it may explain such high rate of transmission in this sub-
group. Several studies performed in Poland between 1997
and 2000 show similar results (17-20).

The next question is if elective caesarean section is still
necessary for women who are receiving HAART during
pregnancy and their viral load is very low (undetectable or
under 1000 copies/mL). In era preceding implementation
of any ARV drug for use in pregnancy elective caesarean
section was the only procedure that could decrease risk of
mother-to-child HIV transmission and it was showed that
it may reduce the risk even by 80% (5,13). In our group of
women who did not receive any ARV during pregnancy in
group with natural delivery 42,1% newborns were HIV in-
fected and 14,3% in group of those born by caesarean sec-
tion. So it seems that caesarean section should be per-
formed in all cases when no ARV drugs were used during
pregnancy for any reason, and in all cases when undetect-
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able viremia is not achieved or it is highly possible that
viremia can be detectable. In the group of women who
were fully adherent to ACTG-076 and HAART during
pregnancy no infected child was born regardless of way of
delivery so it may suggest that in such group caesarean sec-
tion is not necessary for further reduction of risk of moth-
er-to-child transmission. It requires further investigation if
viremia detectable but below 1000 copies/mL is related to
the substantial risk of HIV infection in newborn or is it
relatively safe. As our data cover long period of time such
analysis could not be performed in the whole group as viral
load measurements were not available in first years of ob-
servation.

CONCLUSIONS

Performed analysis shows that HAART is the most ef-
fective method of prevention of mother-to-child HIV
transmission, however, our study was aimed at presenting
some epidemiological trends seen in everyday practice and
not statistically significant advantage of one method over
another. We observed that special attention should be paid
to therapy adherence as poor one may significantly in-
crease HIV transmission rate regardless of delivery mode.
Our results may also suggest that systematic drug adminis-
tration during the pregnancy is enough to prevent trans-
mission so no caesarean section is necessary for further
risk reduction in such cases but this requires further analy-
sis.
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summary

Smoking cigarettes is nowadays the leading preventable cause of morbidity and mortality all of the world, but the
health consequences of using nicotine are not borne equally among all populations. Most HIV-positive persons
smoke cigarettes. The prevalence of current nicotine use in HIV-positive smokers is markedly higher than in the
general population. Despite substantial clinical advances in HIV care in the era of highly active antiretroviral therapy
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positive individuals in Poland.
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INTRODUCTION

According the latest data of World Health Organization
(WHO) almost 4.2 million of people smoking cigarettes
are dying every year. If the scale of smoking cigarettes
doesn’'t decrease, mortality of smokers will achieve 10.0
million per year in 2030 (1). In the United States of Amer-
ica, smoking cigarettes is dominant cause of mortality. The
frequency of using nicotine in HIV-positive individuals is
between 50.0-70.0%. If's much higher than percentage of
smoking cigarettes in the general population which
amounts about 20.0% (3). Using nicotine is connected with
mortality in HIV-positive patients. HIV-positive popula-
tion is more likely than general population to develop
abuse of alcohol and/or drugs as probably result of poor
quality of life (4).

In Poland we registered about 100 000.0 deaths per year
are directly connected with using nicotine. Almost 47.0%
of polish men and 23.0% of polish women use nicotine (2).
More than 10.0 million polish citizens smokes a least 15-20
cigarettes daily. Almost 5 millions of them use nicotine
more than 20 years. Smoking cigarettes is well-known risk
factor of cardiovascular disease (CVD), heart stroke,
chronic obstructive pulmonary disease (COPD) and pul-
monary or larynx cancer. For example respiratory symp-
toms are more common in HIV-positive patients with
smoking history than non smoking individuals (5). As a
result of long-term smoking cigarettes we can observe de-
velopment of cardiovascular disease arteriosclerosis which
conducts to coronary heart disease by inducing damage of
blood vessels endothelium, hypercholesterolemia and in-
creasing blood concentration of LDL fraction. Biological
activity of chemical substances which contain cigarettes
can damage most of organs and disturb internal processes.
Moreover among results of several clinical trials suggested
smoking has impact as additional threat to individuals liv-
ing with HIV/AIDS. Mostly we can observed higher risk of
developing AIDS-related infections, as well as non-AIDS-
related diseases, cardiovascular disease and cancers (3).

AIM OF THE STUDY

Assessment of incidence of using nicotine among HIV-
positive patients. Patients and methods: During the study
we asked patients admitted to the Department of Hepatol-
ogy and Acquired Immunodeficiency, Warsaw Medical
University about smoking cigarettes (at least 5 years of
smoking — more than 10 cigarettes daily).

ResuLts

Amongall 116 HIV-positive patients were 85 men (73%)
and 31 women with average age 42.8 and 38.6 years old
respectively. The youngest patient was 21 and the oldest 71
years old. In our results almost 87% of HIV-positive pa-
tients smoked cigarettes longer than 5 years. Among HIV-
positive women 93.5% used nicotine and among men al-
most 85.0%. About 10.7% of analyzed HIV-positive pa-
tients didn’t use nicotine before (see below Table 1.)

Table 1. Baseline characteristics (n = 116)
Gender Male Female
Totaln=116 85 31
Gender (%) 73% 27%
Average age (yrs) 42.8 38.6
Use of nicotine — n total 72/85 29/31
Use of nicotine — (%) 85% 93.5%

CoNcLUSION

This well-known problem still obliged us to explain our
patients — especially HIV-positive women — risk of addi-
tional health problems connecting with using nicotine. De-
spite the marked prevalence of using nicotine and nicotine-
related diseases among HIV — positive patients, data sug-
gest that HIV-positive smokers must have some educative
programs and smoking cessation treatment. Without smok-
ing cessation treatment, many of the HIV — positive pa-
tients will benefit from antiretroviral therapy only to suffer
the consequences of nicotine-related disease and death.

Discussion

This is the first study estimating number of tobacco
smoking HIV-infected persons in Poland. It is known
worldwide that smoking among HIV (+) population is an
increasing problem, with prevalence more than 2 to 3 times
higher than non-HIV general population. (6,7). Studies in
the United States have shown a high prevalence of smok-
ing among HIV (+) positive patients, which is consistent
with our observations. In the United States the prevalence
of current tobacco use in HIV-positive smokers population
is estimated at between 50 and 70% (6), markedly higher
than the 20% prevalence in the U.S. general population.
[(Centers for Disease Control and Prevention, 2007)]. Al-
most 90% (101/116) of HIV (+) patients in our study are
tobacco smokers, comparing to 30,3% prevalence in gen-
eral polish population (38% and 23,1% among men and
woman respectively) (14). Interestingly, there are several
notable differences by race/ethnicity/religion and culture
among HIV — infected population. For example, a small
survey conducted among patients attending the Tuberculo-
sis Research Centre Clinic at Government Rajaji Hospital
in India showed that history of ever smoking among HIV
positive males was 66% whereas among HIV positive fe-
males only one patient (0.4%) gave a history of ever smok-
ing. (8) In this case the lower prevalence of smoking rates
in women compared to men is presumed to be due to social
and cultural factors. The noticeable prevalence of nicotine
use in HIV-positive population has a corresponding health
cost. With the decline in AIDS-related death in the HAART
era (9), the proportion of deaths due to nicotine-associated
disease, including cardiovascular disease, pulmonary dis-
ease and non-HIV related malignancy have increased in
HIV-positive persons (10). Smoking cigarettes has been
found to be independently associated factor of mortality in
HIV-positive smokers (11,12). Despite the marked reduc-
tions in HIV-associated diseases and therefore mortality,
HIV-positive persons have increased mortality rates com-
pared to the general population (13), which we speculate,
can be associated with increased tobacco smoking among
this group.
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Areport of a rare case of disseminated tuberculosis (lungs, lymph nodes, gastrointestinal tract and vertebral column)
inan HIV-infected woman effectively treated with anti-tuberculous drugs complete with HAART, whose therapy was
complicated by liver failure and whose definite diagnosis of tuberculous inflamation of the spine was difficult to es-
tablish due to unusual lesions observed in the MR images. The long and complex diagnostic process was not only
hampered by the patient’s poor clinical status, complicated by other opportunistic infections (0l), but also by the
patient’s non-compliance, which triggered the relapse of tuberculosis.

The main object of the report is to highlight some of the less known atypical features of spinal tuberculosis (TB) in
the hope of facilitating early diagnosis.

HIV/TB coinfection, disseminated tuberculosis, spinal TB, drug-induced liver failure
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BACKGROUND

Tuberculosis (TB) remains one of the leading infectious
killers of adults in the world today, especially in developing
countries; it is nevertheless, preventable and curable. Ac-
cording to the WHO?’s epidemiological data (1) there are
more than two billion people infected with TB bacilli
worldwide, which is one third of the world’s population,
and about 10 million people who are coinfected with HIV
and TB. The global TB incidence rate is falling, but the rate
of decline seems to be very slow. Furthermore, there is the
increasing rate of multidrug-resistant TB (MDR-TB). Tu-
berculosis is the most common opportunistic infection
(OI) affecting HIV-seropositive individuals and it is the
most common cause of death in patients with AIDS, most-
ly because of poor case detection and the patients” lack of
adherence to treatment. Although TB can occur at any
level of CD4 and it can be a relatively early manifestation of
HIV-1 infection, it is very important to remember that the
risk of developing TB, especially of disseminated manifes-
tation (with or without pulmonary involvement) increases
as the CD4 T-cell count decreases. Moreover, the diagnosis
of TB seems to be very difficult as clinical manifestation
can vary widely. It is not unusual to find atypical chest ra-
diographic changes, what is more the chest X-ray may ap-
pear normal reflecting an inability of the impaired immune
response to contain infection. Extrapulmonary infection as
the only manifestation of TB is commonly seen in HIV-
infected individuals with a low CD4 T-cell count, the
symptoms and natural course of which can be atypical and
difficult to establish. Extrapulmonary TB constitutes only
10% to 15% of all TB cases, and skeletal TB appears to be
1% to 3% of the cases (2). Consecutive diagnosis is usually
based on acid-fast bacilli (AFB) smears, genetic tests and
cultures for mycobacteria. Compared with HIV-seronega-
tive patients with pulmonary tuberculosis, seropositive pa-
tients are more likely to have negative sputum-AFB smears
(3). The rate of AFB smear positivity varies from 31% to
89% in HIV-positive patients (4). Data on sensitivity of TB
culture are not available for HIV infected cases.

CASE REPORT

A 32-year-old female patient was referred to the 4th De-
partment of Hospital for Infectious Diseases in Warsaw
with newly diagnosed HIV infection and suspicion of pul-
monary tuberculosis. The anamnesis states that the pa-
tient’s clinical status began to deteriorate within 2 months.
The patient’s past medical history seems otherwise unre-
markable. Initially the patient was diagnosed with pneu-
monia and treated with antibiotics in another hospital, but
she arbitrarily stopped the treatment, which caused wors-
ening of her clinical status. At the time of admission the
clinical status was very poor - the woman was awake, ori-
ented, circulatory and resipratory competent, with short-
ness of breath and purulent cough, febrile, extremely ema-
ciated (Body Mass Index 13.5 - the patient lost about 20 kg
within a month), dehydrated, lying down, unable to move
lower extremities, with massive hypersthesia and muscle
atrophy, but no pain was reported. The pulmonary exami-
nation demonstrated bilaterally decreased breath sounds
and dry rales. There were no palpable masses or organo-
megaly, but there was moderate tenderness in palpation

throughout the abdomen. The neurological examination
revealed generalized muscle atrophy, spastic paraparesis
with massive hypersthesia, bilateral foot clonus and exten-
sor plantar response, and sensory disturbances below the
level of Th5. Laboratory tests displayed moderate anemia
(Hb 10,2 g%), elevated aspartate transferase (AST-200 U/1)
with cholestasis (FA 545 U/l, GGTP 308 U/], bilirubin 48.5
umol/l), C reactive protein (CRP) - 140 mg/l, lactate dehy-
drogenase LDH 2804 U/l, d-dimer 5587 ng/ml and serum
albumin - 19.4 G/1. CD4 count - 4 cells/pl, HIV-1 RNA
viral load (VL) - 937 118 copies/ml. Other test results re-
mained within normal range. Chest radiograph revealed
multiple bilateral nodules of different sises predominant in
the upper lobe of the left lung (Fot. 1).

Fot. 1. Chest radiograph shows bilateral, multiple nodules
of various sizes, predominant in upper lobe of the left lung

LW

The ultrasonography of the abdomen showed hepatos-
plenomegaly with generalized lymphadenopathy and as-
cites. On the basis of a positive ABF smear, a positive My-
cobacterium tuberculosis genetic test (MTD) and positive
cultures from sputum - the pulmonary TB was diagnosed.
Evaluation of the cerebrospinal fluid excluded TB of cen-
tral nervous system. The four-drug regimen composed of
rifampicin (RMP), izoniazid (INH), pyrazinamide (PZA)
and ethambutol (ETB) was initiated immediately. On the
fifth day of the hospitalization rapidly developing symp-
toms of acute abdomen led to laparotomy. A hemicolecto-
my was performed due to the perforation of ileum caused
by ischemia, which was probably due to the enlarged lymph
nodes. The liver and the spleen were covered with nodular
changes. Unfortunately, no photo file is available. On the
basis of histopathological examination of tissue samples -
TB of the lymph nodes and intestinal TB was confirmed.

After the patient’s return to our hospital anti-TB treat-
ment was continued and additional exams were performed,
which revealed ulcerous CMV esophagitis, gastritis and
colitis, HSV stomatitis, invasive candidiasis of the digestive
tract and infection of the urinary tract caused by Cit-
robacter farmeri. All infections were successfully cured.
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Following a neurological consultation a magnetic reso-
nance (MR) of the vertebral column was performed. MR
scans reveal multiple, round lessions (4-8 mm in diameter)
in both in the thoracic and lumbosacral vertebral bodies
and the spinous processes. Those lesions were hyperinten-
sive on T2-weighted images, and showed thin, regular rim
enhancement after contrast administration against modi-
fied bone marrow signal. The whole image suggested gran-
ulomas probably in the course of TB or atypical mycobac-
teriosis although metastases should have been concidered
in the differential diagnosis. (Fot. 2-5).

Fot. 2. Sagittal T2WI MR. Multiple hyperintensive lesions
of different sizes in the thoracic spine

Fot. 3. Sagittal T2ZWI MR. Multiple hyperintensive lesions
in the lumbar spine

Interestingly, an X-ray of the spine did not show radio-
logical signs suggesting tuberculosis or any other patholo-
gy. There was a discrepancy between the radiologist’s and
the orthopedist’s diagnosis, because in the opinion of the
latter the lessions in the vertebra were not characteriscic
for TB and an agreement to perform a bone biopsy was not
reached. After 6 weeks the anti-TB therapy required dis-
continuation and an adoption to a less hepatothoxic regi-
men due to toxic liver damage. Modifications of anti-TB
treatment and liver enzymes activity are presented on the
figure 1.

Fot. 4. Sagittal TIWI (C) MR of the thoracic spine shows multiple foci
of rim enhancement ranging from 4 to 8 mm in diameter

Fot. 5. Transverse TIWI (C) MR of the lumbar spine shows focus
of rim enhancement in the spinous process of a vertebra

volume 8 « number 4 - 2009 21



HIVEAIDS REVIEW

cART >
" CI'I:!r‘l:d-3
1500
d L]
5
L = AST
ALT
B GGTP
= 70 4 FA
375 /\
e
£ :h“"-ak""’i
. T - H
I 4 & T & % 1z 13 50 54 ek
RMP RMP
INH RMP RMP RMP IMH
PF& Arikin Amikin IMH PTA
ETE Ciproficeadin  Ciproflowacin ETB
Clprefizacin

Fot. 7. Sagittal T2WI follow-up MR of diminished lesions in lumbar spine

In the first week of hospitalization (arrow 1) the four-
drug regimen (RMP, INH, PZA, ETB) was started. From
the 5th week the cART consisting of tenofovir, emricytabin
and efavirenz (formulated as Atripla) was initiated. Be-
cause of toxic liver injury measured by increasing enzyme
activity observed from week 6 (arrow 2), the anti-TB ther-
apy had to be stopped for one week, and later the therapy
was continued with RMP and amikacin. After clinical and
biochemical improvement — week 12 (arrow 3) - ciproflox-
acin was added, and from week 14 (arrow 4) changed to
RMBP, IZN, ciprofloxacin and maintained till week 50.
The next MR of the vertebral column (week 12) showed
subsequent improvement — previously described lesions
now were much smaller and demonstrated less contrast-
enhancement (Fot. 6-8). Immunological evaluation per-
formed in week 20 revealed increased CD4 count up to
181 cells/ul and undetectable VL.

Fot. 8. Sagittal TIWI (C) follow-up of the thoracic spine shows less
intense contrast enhancement of the lesions

Fot. 6. Sagittal T2WI follow-up MR shows that hyperintensive
lesions in thoracic spine have diminished after 50 weeks of treatment
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At the end of the 50-th week (arrow 5) the
patient developed cervical lymphadenopa-

thy associated with fever. At first, the im- T0kg
mune reconstitution inflamatory syndrome
(IRIS) was taken into consideration, but this 56kg
concept was dropped after bacteriological
evaluation of the lymph node content which 42kg
revealed mycobacteria. Moreover, CD4
count decreased to 77 cells/ul. The patient 2ékg
was not compliant with anti-TB and ARV
therapy within the previous month. The five- 14kg

drug therapy (RMP, INH, PZA, ETH + cip-
rofloxacin) was introduced for the next eight Okg
weeks, which resulted in reduction of the fe-
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ver and the size of the enlarged cervical week
lymph nodes. Control chest radiograph re- O Weaight B Karnofsky score
vealed scar and fiber infiltrates in the upper
left lobe (subsequent improvement compa- CD4 4 181 77 298
rable to the previous X-ray results). All smear callsful
tests of sputum proved negative. Figure 2 v a37 118 Mo
presents clinical status using Karnofsky copies/ml <40 data =40
score. According to the patient’s clinical sta-
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tus — 20% means a very ill person requiring

hospitalization, supportive measures and ur-

gent treatment, thereas 80% indicates nor-

mal activity with effort, with some symptoms

or signs of disease. It also shows the patient’s weight, CD4
count and VL in time. In the final clinical assessment the
patient’s state presented dramatic improvement. Now the
patient is independently moving using ortopedic equip-
ment, weighs 51 kg (BMI 18.7) and presents no neurologi-
cal abnormalities. After 56 weeks of anti-TB therapy a re-
peated MR imaging of the vertebral column showed subse-
quent improvement of earlier described lesions with some
new ones. This may argue for spine tuberculosis as the cor-
rect diagnosis. Firstly, because all previously described le-
sions have beeen reduced significantly during the anti-TB
therapy. Secondly, treatment discontinuation coused by fe-
ver recurrence, lymphadenopathy and the onset of new le-
sions in spine. At present the patient takes her medicine
systematically in directly observed therapy.

Discussion

HIV and TB represent two of the most significant health
challenges in human history and the combination of the
two infections is particularly devastating, as HIV dramati-
cally increases the severity of TB infection (5). The issue is
especially serious in developing countries where poverty
and malnutrition contribute to the spread of the disease.
Poland as a developed country is not free from this prob-
lem, despite treatment obligations and mass vaccinations.
Although, since 1994 there has been a constant downward
tendency of morbidity, nevertheless Poland belongs to the
European countries with one of the higher incidence of TB,
after Romania, Lithuania, Latvia, Bulgaria, Estonia and
Portugal (6).

In the presented case the patient is homeless, unedu-
cated and malnourished, which contributes to the TB ac-
quisition. The situation is worsened by the fact that the
HIV infection was diagnosed at a very late stage. The diag-
nosis of pulmonary manifestation was not very complicat-
ed due to quite typical signs on the chest radiograph and
positive smear tests. However, the diagnosis for the spinal
TB caused serious challenge, and ultimately could not pro-

vide the solution. All the findings described on MR scans
suggest both an infectious and malignant disease. Since
Percival Pott described the classical features of spinal TB in
the 18th century for the first time, the typical descriptions
have remained unchanged. At present, while comparing
available radiological reports of spinal TB a whole range of
descriptions was encountered. Classicaly, there is destruc-
tion of the anterior parts of adjacent vertebral bodies and
interverterbal discs causing the kyphotic deformity (7).
The most frequent site of spinal TB is the thoraco-lumbal
junction, but any segment of the vertebral column may be
affected (8). Radiographical features of TB include: nar-
rowing of the intervertebral disc space, adjacent endplate
irregularity and erosion, as well as sequestrae and paraver-
tebral masses. Atypical presentations include isolated in-
volvement of the central portion of the vertebral body
without the adjacent disc involvement (9).

Usually one or two vertebra are affected, rarely three or
more vertebral bodies (10), however, in HIV-infected pa-
tiens mutlifocal lesions may occur and sporadically spinous
processes are involved, as this case exemplified. Further-
more, on the basis of MR imaging it is impossible to distin-
guish TB from lymphoma or metastases, and biopsy is rec-
ommended. All mentioned diagnostic difficulties are not
the only reason which jeopardize the patient’s clinical sta-
tus. Another possible complication is a risk of antitubercu-
lous-drug-induced hepatotoxicity (anti-TB DIH), which,
according to some data, is not assosiated with age, gender,
raised level of transaminases or inclusion of PZA, but rath-
er with pre-existing liver disease, low body mass index
(BMI) and lower serum albumin (11). However, other tri-
als, indicate female gender, alcohol abuse, older age or obe-
sity as factors of a certain risk (12). Evaluation of risk fac-
tors in HIV-infected patients revealed that gender (M/F
24/5), use of other potentially hepatotoxic agents, coinfec-
tions with HBV, HCV and CD4 count < 50-200 cells/pl or
> 500 cells/pl are particulary characteristic in this group of
patients (13). Associated HIV-coinfection and low CD4
count increase the risk more significantly (14). Addition-
ally, cART may cause elevation of liver enzymes because
most drugs are metabolized by cytochrome P450 enzymes
in the liver.
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In conclusion it can be said that HIV infection alters the
pathogenesis, the natural course and clinical manifestation
of TB. In severe immunocompromised persons, especially
in connection with HIV infection, there are three impor-
tant findings: firstly, the natural course and symptoms of
TB and other OI may vary and reflect the level of immuno-
suppression, secondly, coinfections of HIV and more than
one OI are frequently encoutered, forcing a multi-drug
therapy, and thirdly, the multi-drug therapy may be poten-
tial lethally and may possibly cause liver failure, forcing
regimen modification or even its discontinuation.
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