rent episodes of cholangitis. The patient had undergone four previ-
ous endoscopic retrograde cholangiopancreato graphys (ERCF), a
sphincterotomy had been performed and at her most recent ERCP,
28 months prior to this presentation, a 6Fr 7om pigtail biliary
stent had been inserted.

Examination revealed a distended abdomen with mild general-
ized tenderness. An irregular mass was detected in the right lower
quadrant. Abdominal radiographs showed small bowel obstruction
with the stent in the right iliac fossa.

At laparotomy, following extensive adhesionolysis, a 30 cm
segment of edematous, thick-walled terminal ileum was noted.
The stent could be palpated through the thickened bowel wall.
This segment was resected (Fig. 1) and a primary end-to-end anas-
tomosis was performed.

Increasing indications for stent insertion has contributed to a
growing number of reports relating to unusual distal intestinal
complications. Particularly susceptible it seems is sigmoid diver-
ticular perforation,” and perforations of the small bowel® where
there is some mechanical impediment to normal emptying, such as
the case of perforation in an incarcerated hernial sac,” a parastomal
hernia,* and in the ileum of a patient with dense intra-abdominal

adhesions.” In each of these cases the offending stent had been of

the relatively rigid straight plastic variety.

Straight plastic polyvethylene stents have been adapted to
decrease the risk of migration by including side Aaps or barbs. By
their design, the double ended pigtail stents are less likely to move,
and have been shown to have a low migration rate, but a higher rate
of early failure. It is likely that in the uncommon event of migra-
tion of a pigtail stent that its pliable, soft plastic would typically
allow passage unimpeded through the intestinal lumen. Obstruc-
tion of normal bowel peristalsis may contribute to preventing a
stent from negotiating part of the lumen: certainly in our case
dense intra-abdominal adhesions may have had a part to play.

Straight plastic stents, previous intra-abdominal suigery, hernia
and diverticular disease are risk factors for complications occur-
ring in distal stent migration. These should be considered when
inserting biliary endoprosthesis and in the subsequent follow-up.
They may influence the early management of an asymptomatic
patient with known stent migration. An aggressive pre-emptive

Rasectad small bowal with stant in situ.

Figure 1
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approach may be an attempted endoscopic retrieval of a stent or
the repair of a hernia prior to stent insertion.

EJ Barton
22 Newry Street, Fitzroy North, Metboume, Victoria, Australia
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Predisposition of antituberculosis drug
induced hepatotoxicity by cytochrome
P450 2E1 genotype and haplotype in
pediatric patients

T the Editor

Previous reports have shown that polvmorphisms in NATZ and
CYPL50 2ET genes contribute to antituberculosis drug (ATIN)-
induced hepatotoxicity in adults in different populations.” In the
present study, the association between risk of hepatotoxicity and
poly morphisms in these genes wis examined in children.

The study imvolved 111 pediatric patients with tuberculosis
(TB}. Most of the patients were treated with isoniazid (INH: 5 mg/
kg bodyweight per day), rifampicin (10 mg/hkg bodyweight per
day) and pyrazinamide (20-35 mg/kg bodyweight per day). A few
patients with TB meningitis also received ethambutol (20 mg/kg
bodyweight per day ). After 2 months, pyrazinamide and ethambu-
tol were discontinued and INH and rifampicin were continued for
the next 4 months.

Of the 111 patients, nine showed symptoms of hepatotoxicity
1-6 weeks after commencing ATD treatment. One girl with hepa-
totoxicity had a positive test for hepatitis B virns surface antigen,
s0 this patient was excluded from the study. The remaining 102
patients were considered non-toxic controls. However, subse-
quently during the course of treatment one non-toxic control was
found to be infected with HIV, so this patient was also excluded
from the study.

Therefore, eight of the total 109 (7%) pediatric patients with TB
developed hepatotoxicity in this study (Table 1), Although chil-
dren of both sexes had TB, all patients who developed hepatotox-
icity were boys. The absence of any pirls who developed
hepatotoxicity in this study may indicate sex specificity for the
development of ATD-induced hepatotoxicity in children, or it may
be an effect of the small sample size. A report on Japanese pediat-
ric patients also observed that more boys had hepatotoxicity than



Table 1

Charactanstics of antitubarculosis drug4nducad hapatatoxic casas and nontoxic contrals

Damographics and anzyma activity Casaln=4) Cantral n=101) Poyalua
Ma. patiants

hala | G4

Famala 4] a7
Aga imanthe) Ha+ 45 (11-144) G2 £39(6-144) 044
ALT UL 364 + 191 197-540] 37 £16(15-848 =0.0001
AST YL 202 + 142 |70-420] 32 £12(13-67) =0.0001
Bilirubin {rma/fdL) 4.4+ 30 11.4-9.9] 0.7 £0.110.5-0.9] =0.0001
ALP YL 243 +3233 |78-625] 95 + 35 {39-207] =0.0001

ALT, alanina aminotransfarasa; AST, aspartata aminatransfarase, ALP alkalina phosphatasa. Nommal values: ALT, 540 1LVL; AST, 540 ILU/L; ALP, 60-

170 UYL, tatal baliruban, 0.1-08 ma/fdL.
Valuas shawn as maan £ 5D lranga).

Table2 Distributions of ganotypas at CYP2ET Dral, 96-bp mdel, Pstl and Rsal polymarphic sitas among hapatotaxic casas ln=18] and nontaxc

cantrals (n=101]

Palymamhic sita Ganatypa Casas n %) Contrals n (%) Significanca Odds ratio (95% CI)
Drval oo 2125 313 11.011.02-110]
CD+ DD A+ 3175) 33 + 65 [97]
Fraquancy of C allala 0.44 0.19 P =0.046
96-bp mdel n 225 313 11.0101.02-110]
10D+ DD 3+ 3178 46 + 52 [97]
Fraquancy of ! allala 0.44 0.26 FP=02
Pzil and Rsal cife? 7187 93 198 7.0 10.2-124)
ciic? + c2/e? 1+0113] 2+012

CC, variant ganatypa [L.a. hawving absenca of Oral rastriction anzyma sital; ), varant linsartan) ganotypea |La. having insartion of 96 bpin the allela);
22, vanant ganatype at Pstl and Rsalsites, of allele, Rsaf+] Psti-] haplotype, o2 allala, Rsall=] Pstif+Thaplotypa; +and —, presanca and absance aof

rastrichon sitas, raspactnvaly.

girls:* however, this finding should be confirmed with a laper
sample size.

Total bilirubin contents and activities of serum alanine ami-
notransferase, aspartate aminotransferase and alkaline phos-
phatase { ALP)} were significantly higher in hepatotoxic patients
than in non-toxic controls (P < 0.0001). As cases and controls
were similar in mean ages and treated with the same regimen of
ATD, it is highly probable that hepatotoxicity was manifested in
some patients due to genetic susceptibility.

N-scetyl transferase 2 (NAT2) is expressed predominantly in
the liver and is involved in the peneration of precursors of hepato-
toxins (such as acetyl hydrazine) in INH hepatotoxicity. Polymor-
phisms at Kpnd, Tagl and BamHI sites on the MAT2 exon could
modu late the activity of the NAT2 enzyme and hence increase the
risk of hepatotosicity. In slow acety lators, acety | hydrazine might
accumulate in the liver as a source of hepatotoxin, becanse conver-
sion of monoacetyl to diacetyl hydrazine, which is probably non-
toxic, is lower in these individuals. A few reports, based on NAT2
genotyping, have also shown that slow acetylators are susceptible
to ATD-induced hepatotoxicity in different adult populations.'”
However, in the present study, genotyping data revealed that the
proportions of MAT2 slow acetylators were similar in the hepato-
toxic cases and in the non-toxic controls (63% and 56%, respec-
tively). Asthe sample size was low, the effect of acetylation status
on the risk of hepatotoxicity may not have been able to be
observed in this study. In an Indian population, the majority of the

controls were slow acetylators (56%), whereas the majority of
controls were fast/frapid acetylators (90% and TB%, respectively)
in Japanese and Taiwanese populations.'* So, apart from low sam-
ple size, differences in age (adult versus children) and proportions
of slow acetylators might have contributed to the differences in
results obtained in this and other studies. Several phenotypic stud-
ies also demonstrated that the acetylation status of patients might
not have a significant role in the development of ATD-induced
hepatotoxicity.”

Acetyl hydrazine, one of the INH metabolites, could be oxi-
dized by the CYP2ZE] enzyme into ultimate hepatotoxins, such as
acetyldiazene, ketene and acetvlonium ion. Several studies have
reported that the variant *¢2°, C and I alleles (at Pstl-Rsal, Dral
and 96 bp indel polymorphic sites, respectively) on CYP2E! are
associated with enhanced enzyme activity, In this study, frequen-
cies of variant C/C and [T genotypes in hepatotoxic cases were
significantly higher than non-toxic controls (OR=11.0, 95%
Cl=1.02-110; same value for both genotypes, Table 2). So, it
can be interpreted that variant CAC and 14 genotypes could
increase the production of hepatotoxins and hence the risk of
hepatotoxicity. The frequency of Callele was over-represented in
cases compared to controls (P = 0.046); however, those of / alle-
les were not significantly different in cases and controls (F=10.2).
Because alleles at Psf and Rsaf sites are in strong linkage dise-
quilibria, polymorphisms at these sites could be expressed as ¢
and ¢2 alleles. The variant <242 genotype was absent in cases
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and controls, Although 13% of cases and 2% of controls had the
heterozygous ol42 genotype, they were not significantly diffier-
ent. In Taiwanese adult hepatotoxic patients, the ¢//4e! genotype
wis over-represented;’ however, this was not found in the present
pediatric population. The differences in the frequencies of wild-
type of and variant €2 alleles in different populations (0.76 and
0.24 in Taiwanese and (.99 and (.01 in Indian populations) might
have contributed to this difference.

Although polymaorphisms at Peefand Real sites did not increase
the risk of hepatotoxicity, polymorphisms at Dval and inde! sites
on the same gene did increase the risk of hepatotoxicity. The of - /-
Cand ¢ /-D-I haploty pes, estimated from genoty pes at Pstf-Rsal,
indlel and Dvad sites, were observed to be major haplotypes present
in both cases and controls. However, the of-1-C haplotype
increased the risk of hepatotoxicity (OR =46, 95% Cl= 13-
16.3, data not shown). This haplotype contains the variant J and
alleles and the wild-type o/ allele, which also corroborate the
result that showed ¢ 141 genoty pe increased the risk of he patotox-
icity.” Currently haplotype rather than genotype is considered as
the functional unit in determining susceptibility to a disease. In
this context, ¢f -J-C haplotype on CYP2E! could be a marker for
ATD-induced hepatotoxicity. So, pathways of hepatotoxicity
development in children (this study ) and adults (in other studies)
may have a commonality such as involvement of the CYP2E(
gene.

In conclusion, this study found that variant genotypes (C/C and
Ky and haploty pe (¢ 1-F-Cyon CYP2ZET increased the risk of hepa-
totoxicity in pedistric patients. However, a stdy with larger
sample sizes will provide a better basis on which to predict
AT D-induced hepatotoxicity in different populations.
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