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Ciprofloxacin, a fluoroquinolone anti-

bacterial agent, is not recommended in pediatric
population on account of its possible adverse
effect on growing cartilage. It is being commonly
used for treatment of vanety of infections in chil-
dren in our country and very little information is
available on the nisks involved in its use.

A questionnaire was sent to 750 pediatn-
cians in the last week of November 1990, to
retrospectively judge over the previous 2 month
period the extent of its use and identify the
adverse drug reactions (ADRs). One hundred
and fifty-four pediatricians replied, of which 147
had prescribed ciprofloxacin in a total of 3341
patients under 18 years of age, enteric fever being
the commonest indication for its use. One
hundred and fifiy-nine ADRs were reported in
104 (3.1%) patients. They were: gastrointestinal
in 50% of these 104 patients, CNS in 23%, skin
and allergic in 19.1%, musculoskeletal in 8.6%,
hematological in 3.8%, CVS in 2.9% and neph-
rological in 0.9% cases. Of 159 ADRs, 8 (5%)
were severe, 76 (47.8%) were moderate and 75
(47.2%) were mild. Therapy needed disconti-
nuation in only 9 (0.3%) patients. Two new
ADRs were identified, viz., sudden death after
intravenous ciprofloxacin and sinus nodal arvest
causing bradycardia.
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- The Drug Controller of India, Ministry
of Health and Family Welfare, has recently
started 6 Adverse Drug Reaction Monitor-
ing (ADR) Centres, ours being the only
onec in Maharashtra. Unlortunatcly, the
conccpt of ADR rcporting is still ncw in
India, inspite of its immense need(1). One
of the main objective of this project is to
identify ADRs occwrring to new drugs
being used 1 our own population for
discascs endemic in India(1).

With the recent emerging problem of
multiple drug resistant enteric fever(2),
ciprolloxacin (CF) is bcing uscd widcly,
even i pediatric patients. Concern over
possible joint damage is the rcason that
quinoloncs, viz., nalidixic acid, norfloxacin,
ofloxacin and ciprofloxacin are not recom-
mended for routing therapy of infections in
children(3). Ciprofloxacin (CF) has bcen
uscd for treating cnteric fever(4) and its
use in children may be cthically justificd {or
multiple drug-resistant enteric fever as a
life-saving mcasure.

Material and Methods

This was a retrospective survey of CF
use and ADRs to CF in pediatric practice
in Western India (Maharashtra). The modc
of survey was a questionnaire printed on a
sclf-addressed inland letter sent to 750
pediatricians in medical colieges and pri-
vate practice in the last week of November
1990. A leiter which was cnclosed with
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the questionnaire explained the nced to
“identify ADRSs to CF in actual clinical prac-
tice. A short list of common ADRs to CF
were also supplied, viz., (@) nausea, ab-
dominal discomfort, headache, and dizzi-
-ness, (b) skin rashes, photosensitivity reac-
tions, (c) arthropathy in immaturc animals,
and (d) inhibition of theophylline meta-
bolism.

The survey was intended to collect
retrospective data and to be practicable,
and to get a good responsc it was kept
simple. The information sought for
included (@) Number of cases treated with
CF in last 2 months, (b) Indications for us-
ing CF (eg, enteric fever........ cascs,

cascs), (¢) Did any ADRs occur to CF 2,
(d) 1If ADRs did take place, further details
were asked for, viz., diagnosis of illness,
age/sex of child, description of ADR,;
whether ADR was certain, probable or
possible; and whether ADR was mild,
modcrate or scvere. The terms, certain
(i.e, ADR reappearcd on rechallenge with
drug after initially stopping drug), probable
(i.e., ADR disappeared on stopping drug,
but rechallenge not done) and possible
(i.e., ADR suspccted but did not disappcar
on stopping drug or when follow up was
inadcquatc) were clearly explained n the
questionnaire.

This rctrospective survey on extent of
usc and ADRs occurring to CF has becn
analyzed and rarer ADRs noted. When-
ever an intcresting and rare ADR was
reported, further details were asked for
from the concerned pediatrician.,

Results

By the cnd of January 1991, of 750
pediatricians 154 (20.5%) filled in the
questionnaire and mailed the inland letter
back to us. Of 154 pediatricians, 147
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(95.5%) had prescribed CF and only 7
(4.59) had not used this new drug. One
hundred and one (68.7%) rcported no
ADRs with CF in their clinical practice,
while 46 (31.3%) did report ADRs to CF.

CF was prescribed to treat 3341 pa--
tients, under 18 years of age. Their clinical
diagnosis were enteric fever (2792 patients)
PUQG (278 cases), bacillary dysentry (134
cascs), pneumonia (24 cases), multiple
abscesses (18 cases), UTI (15 cases), pyo-
genic meningitis (6 cases), septicemia and
upper respiratory tract infection (5 cases
cach); nconatal septicemia, malignancy
with neutropenia and acute non-tubercu-
lous cervical lymphadenitis (4 cases cach);
osteomyelitis (3 cases), burns (2 cases),
and septic arthritis, cholera, chronic diar-
rhea, and ventriculitis (1 case each). In 43
paticnts treated with CF no diagnosis was
mentioned.

Of 3341 patients trecated with CF,
ADRs were observed in 104 patients, i.e.,
in only 3.1% of patients. In these 104
patients who developed ADRs the adverse
réactions noted were; gdstromtestmal in 52
(50%), CNS complaints 1n 24 (235), skin
and allcrgic manifestations in 20 (19.1%),
musculoskelctal in 9 (8.6%), hematological
in 4 (3.8%), CVS manifestations in 3
(2.9%) and 1 (0.9%) developed a nephro-
logical adverse reaction (Table I).

A total of 159 ADRs were reported in
104 paticnts, of which 11 (6.9%) were cer-
tain, 103 (64.7%) probable and 44 (27.7%)
possible (Table I). Onc neonate had a
sudden death immediately after a dose of
intravenous ciprofloxacin. This scvere
ADR, like an anaphylaclic reaction, could
not be labelled as certain, probable or pos-
sible. Of the total 159 ADRs reported 8
(59%) were severc, 76 (47.8%) modcrate
and 75 (47.29% wcre mild in their clinical
intensity (Tuble I). Therapy with CF
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TABLE 1-Summary of ADRs to Ciprofloxacin Reported™~

System ‘ Certain  Probable Possible Severe  Moderate  Mild
(A GIT
Nausca . 1 19 7 1* 6 10
Vomiting - =20 1 2 CI3 e e
Diarrhea e "1,,5“- ‘ ,.-_'- - = P 6 ‘. 1 ‘ . 5 : 1i S e e 4
Abdominal discomfort - = or s S g 19 R 5 24
Hematemesis A s - - — - B
Abdominal distention i TRl v e e 1 =T 2 2
GI Bleeding S N O (T - 1 1.
(B) CNS e |
Headache O Y 2 - 6 7
Dizziness - 7T et b g 2 — 3 2
Irritability/Restlessness 1 442* - - 4 3
Tremors 1* - - - 1
Depersonalization - .~ % T AR Ty — _ 3 .
insomnia R 3 _ - e
(C)y Skin & allergic L L o
Rash T - 6 - 5 5
Pruritic rash =3 — ~ — 3
Photosensitive rash o —_ 2 — —_ 2 -
Anaphylaxis 2 — - .~ 1 - -
Angioneurotic edema - 1 - — — 1
Hot flushes - 1* - - — 1
Rigors and itching alter IV dose 1 — — — 1 -
(D) Musculoskeletal a - e _
Arthralgia T — 5 2 - 4 3
Myalgia (Cramps) — 1 — — 1 —
Generalized weakness — 1 - 1 — -
(E) Hematological SR S R :
Drop in Hb - B - 1 - — 1 —_
Epistaxis -t - ‘ 2 1 2 -
(F) CVS | |
Cardiac Failure = 1 - - 1 -
Sinus nodal arrest R 1 — _ - 1 -
Phlebitis at IV site -~ 1 - - 1 -
(G) Kidney | o | -
Nephritis — i - - - 1

N.B.: * Patients also on aminophyline.
** 104 patients expericnced at least one ADR, but many experienced more than one, hence total
number of ADRs is 159. '
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needed discontinuation in only 9 (0.27%)
patients, viz., in 2 due to severe vomiting
and diarrhea, 1 due to marked nausea,
severe cpistaxis in 1, moderate pain in hip
joint in 1, angioneurotic edema in 1, car-
diac failure in 1, and in 1 who developed
sinus nodal arrest.

Discussion

The problem of chloramphenicol resis-
tant strains of S. typhi has been reported
since 1972 from different parts of the
world(5). Unfortunately, due to indiscrimi-
nate use of chloramphenicol, ampicillin
and cotrimoxazole for trivial infections like
common cold and gastroentritis, this new
problem of multiple drug-resistant S. typhi
has emerged(2). Recently, similar experi-
ence has been reported from Shangai
China, and Wang et al., have reported re-
sistance in 80% strains of S. fyphi to com-
monly used drugs such as chloramphenicol,
ampicillin and cotrimoxazole(6).

Ciprofloxacin (CF) is a new, second
generation fluoroquinolone: norfloxacin,
enoxacin and ofloxacin also belong to the
same group. All are 6-fluorine derivatives
of the quinolone nalidixic acid(7). CF is a
broad spectrum antibacterial drug and the
most potent of the new quinolones, active
against most aecrobic Gram-positive and
Gram-negative bacteria, particularly En-
terobacteriaceae, E. coli (Klebsiella, Pro-
teus, Saimonclla, Shigella) and Pseudo-
monas aeruginosa(8). It can be given in a
- convenient oral 12 hourly dosage and has
good tissue penetration{8). The side
effects are usually transient and subside
without discontinuation of therapy(8). This
drug is not recommended for use in
patients under 18 years of age and in preg-
nant women due (o its possible toxicity to
growing cartilage at the ends of long
bones(8). However, use of CF to treat life
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threatening illnesses caused by multiple
drug resistant organisms, even in children,
may be ethically justified(9).

Data showing that CF is a relatively
safe antimicrobial drug has been gathered
from extensive clinical trials with this
drug(10,11). In comparative trials, ADRs
generally occurred less often than with
cotrimoxazole or amoxicillin and no more
often than with ccfotaxime(8). ADRs to
CF occur in 9 to 16% patients(10,11); pre-
dominantly mild gastrointestinal symptoms
likc nausea, vomiting, abdominal discom-
fort and diarrhea in 4 to 8% patients; CNS
symptoms like headache, restlessness in 1.5
to 3.5% patients and skin rash in 1.1%
patients. In our survey, ADRs reported arc
much lower than those by information
gathered from clinical trials (Table I).
Probably, this could be explained due to
under-reporting by the pediatricians. Also
known ADRs like mild transient altera-
tiong in laboratory values, viz., eosinophilia,
néutropenia, prolonged prothrombin time,
elevated SGOT and SGPT, clevated serum
creatinine, blood urea were not searched
for, unlike in clinical trials. A similar survey
done by sending questionnaire in Ger-
many(12) enlisting 12,205 patients treated
with CF between February 1987 and Janu-
ary 1989, of which only 1.1% were less than
18 years of age, revealed a lower rate of
ADRSs (8.3%) than the ADRs seen in clini-
cal trials.

Seven children developed pain in
various joints of the body. No objective
findings were seen in any of these children.
Five were followed up for 2 weeks after
discharge and in all of them symptoms had
disappeared. Concern over possible joint
damage is the reason that quinolones are
not recommended for therapy of infections
in those under 18 years of age and in preg-
nant women(3). Schluter(3) studied the
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TABLE U—Comparison of Qur Data with Two Extensive Clinical Trials

Reference 10 Reference 11 Our Sutvey
1. Total No. of patie:its 9473 2829 3341
2. No. of patients who developed ADR 881 457 104
3. Per cent of patients who developed ADR 9.3 16.2 3.10
4.  ADR involving (% of patients)
(a) Gastrointestinal 49 18 1.56
() CNS 1.5 33 0.70
(c) Skin and allergic 11 1.8 0.59
(d) Musculoskeletal 0.1 0.2 0.26
(¢) Hematological 0.9 1.0 0.12
(H CVS a 0.2 0.9 0.01
(g) Kidney - 0.8 1.0 0.03
(h) Special senses 0.2 0.8 -
() Respiratory 0.1 0.4 -
5. Severity of ADR(%) ~ + 7
(a) Severe TR A 6 6.8 5
(b) Mild or moderate 94 932 95

N.B. :* Some patients experienced ADR in more than one system.

effect of 4 orally administered quinolones,
viz., nalidixic acid, norfloxacin, ofloxacin
and ciprofloxacin at very high doses of 100
to 500 mg/kg over 4 weeks on immature
rats. Nalidixic acid caused highest percent-
age of cartilage alterations and cipro-
floxacin the least. Also, there is a clear-cut
specics difference in the effect of qui-
nolones on cartilage(3). A pilot study of
immature beagles given 100 mg/kg of CF
for 3 weeks, with one leg bandaged for
lessening weight-bearing has postulated
that, joint damage can probably be mini-
mised by keeping the joint pressure-free
during treatment(3). Whether such animal
studies wherein minimum 5 times the re-
commended dose in humans were given,
can conclusively predict permanent joint
damage in young children given CF, is
open to speculation. A study of aduits given
nalidixic acid in childhood revcaled no
evidence of arthritis(13). Recent studies

have also shown that the original assump-
tion that joint damage occurs only in juve-
nilec animals is not true, as arthropatho-
genic effects have also been found in
adult dogs(14). Mc Ewan et al.(15) have
reported tenosynovitis occurring in a 67
year old man within 3 days of starting CF.

To date, the vast majority of patients
trcated with CF have been adults and there
is little clinical evidence to either conlirm
or dispute the development of articular
changes in young children. Stutman(16)
treated 35 patients of cystic fibrosis under
18 years of age with CF, and only 1 deve-
loped arthropathy during the 4 wecks of
trcatment. Alfaham e 4/.(17) have re-
ported arthropathy of both knees in a 15
years old girl suffering from cystic fibrosis
treated with CF. The arthropathy devel-
oped after 3 weeks of CF and completely
resolved within 2 weeks of stopping the
drug. It has been suggested that Magnctic
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Resonance Imaging studies could be used
in children treated with CF as a method to
monitor arthropathogenic cffects, if any,
even in the carly stages of trecatment and
even subsequently on long-term follow
up(14).

Rare ADRs that occur in less than
1% of CF courses(18) such as gastro-
intestinal bleeding, hematemesis, abdomi-
nal distention, dizziness, insomnia,
tremors, depersonalization, pruritic rash,
hot flushes, rigors and itching after intrave-
nous administration, myalgia (cramps),
generalized weakness, epistaxis, and phle-
bitis at intravenous site of drug administra-
tion were reported to us (Table I). Other
interesting rare ADRs such as angioneu-
rotic edema (1 casc); photosensitive rash
(2 cascs); nephritis with edecma face and
fect, microscopic hematuria and mild
hypertension (1 case); unexplained drop in
Hb (1 case); cardiac failure (1 case) and
sinus nodal arrest with bradycardia (1 case)
were also reported to us (7able ). Davis
et al. have reported anaphylactoid reac-
tions to CF in 15 cases(19). But, none of
thetr patients died during therapy. In the
present series, a 7 day-old baby reported to
us died immediately after receiving cip-
rofloxacin. The exact cause of death could
notbe ascertained.

In our survey, 2 patients who developed

restlessness and irritability, and 1 paticnt
who developed hot flushes and tremors
during CF therapy (Table 1), were also on
aminophylline prophylaxis for bronchial
asthma. In this context, the drug inter-

action of ciprofloxacin with theophylline,

wherein CF inhibits theophylline metabo-
lism by approximately 30% is worth
remembering(20). Five patients on CF
therapy, without any simultaneous amino-
phylline also developed irritability and rest-
lessness as an ADR to CF (Table I). The
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safety of intravenous ciprofloxacin is com-
parable to that of the oral formulation of
the drug(21), though intravenous adminis-
tration can cause phlebitis and rigors(10).
We received 1 report each of phlebitis and
rigors after intravenous ciprofloxacin.

On further enquiry from pediatricians
who reported these rare and interesting
ADRs, we were informed that CF dosage
used was the recommended(22) one (7.5 to
15 mg/kg/day orally and 5 to 10 mg/kg/
day intravenous in 12 hourly divided doses)
for a duration of 7 to 10 days, or lesser
duration whenever the drug required to be
omitted.

Our survey was specific to identify
ADRs to CF in patients below 18 years of
age. A thorough review of literature could
not locate a similar study., Also, we could
not find any literature describing ADRs to
CF in Indian paticnts. Hence, after com-
paring our results with known literature on
ADRs to CF(10-12,18) we conclude that
incidence of ADRs to CF in children is no
#rcater than in adults, including muscu-
loskcletal reactions. The ADRs observed
in our study were only during the course of
treatment and for a short period thereafter
of 1 to 2 weeks. However, the long term
cffect of CF on linear growth and joint
structure integrity, or any other structure
or organ can only be judged by follow up
over many years. We do not advocate or
even remotely justify shotgun therapy with
CF for enteric fever or PUQ, without cul-
ture and sensitivity studies done on the iso-
lates. Inappropriate and random use of CF
for short-term benefit of quick cure and to
avoid hospitalization is reprehensible.

Only use of CF for multiple drug
resistant enteric fever or other serious
mfections,as a life-saving measure, can be
ethically justified, as the benefit from CF
use will outweigh the potential risk of



INDIAN PEDIATRICS

d/amage to juvenile cart‘ilage. It would be

interesting to know that CF has been used
even in premature infants with multi-
resistant Enterobacter cloacae septiccmia
with no evidence of adverse effects(23).
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NOTES AND NEWS

CENTRE FOR DEVELOPMENTAL BIOLOGY 4
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The Sanjay Gandhi Post Graduate Instifute of Medical Sciences in the next phase has

decided to establish a Centre for Developmental Biology, the components of which are:

(a) Basic Development Biology,

(b) Clinical Dévclopmcntal Biology

(/Y High Risk Obstctrics—Perinatology and Early Childhood,

(i) Growth—Devclopmental and Chinical Psychology, and

(#ify Nutrition Division.

The members are requested to give their views and suggestions regarding this

development to the Director, Sanjay Gandhi Post Graduate Institute of Medical Sciences,
Post Box No. 37, Lucknow 226 001.
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