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ABSTRACT

A two-part prospective study of adverse dnug
reactions (ADRs}) in Indian children was camied
out at a reaching general hospital. Using an in-
hospital intensive surveillance scheme (IISS) for
the detection of ADRSs, indoor patients of one of
the two units in the pediatric ward were monitored
daily for 6 months, with the other unit serving as a
control group. A total of 347 patients were moni-
tored, 2781 daily orders writtén and 24,474 doses
of 96 different drugs given. Six patients suffered
from ADRs (1.73%), and 1 reaction proved fatal
(0.29%), while the control group reported only 1
ADR in the same time period. The frequency of
ADRs (p<0.001) and their resultant mortality in
Indian children was less than thar in a western
prototype study. Though HSS showed a marked
tncrease in ADR reporting, it was too cumbersome
for routine use in our country.

In the second part of the study, 40 cases of
4DRs seen over 2 years were analyzed. Antimicro-
sials, especially sulphonamides, accounted for a
1igh percentage of cases mostly as skin rashes and

airly severe reactions were common. Patients on
niti-twrbercidous and anti-convulsant drugs  required
rolonged supervision for late onset reactions.

ey words: Adverse drug reactions, Intensive in-
hospital surveiltance, Postmarketing
surveillance, Fatal drug reactions.
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Adverse drug reactions (ADRs) are a
frequent though neglected problem in clini-
cal pediatrics. Such cases very rarely get re-
ported and very few systematic studies on
this aspect pertaining to children have been
carried out, particularly in our country. Most
surveillance schemes for ADRs are ham-
pered by gross under reporting(1) and thus
it 1s difficult to gauge the true incidence of
adverse reactions.

In-hospital intensive surveillance (IISS)
as a method for detecting ADRs was first
tried in the Boston Collaborative Drug -
Programme (BCDP)(2). This method s the
most comprehensive surveillance scheme
available, with almost no under reporting(3).
There are no reports in the literature on
StUdICS in Indian children using this method.

- Our study which comprised a pilot study
of in-hospital intensive suveillance and an
analysis of drug reaction cases, was, there-
fore, undertaken to gauge the incidence of
ADRs and analyse drug reactions in Indian
children, and to assess the usefulness of the
in-hospital intensive surveillance scheme for
ADR detection in our country.

Material and Methods

In-hospital intensive surveillance for
ADRs as per the BCDP protocol was car-
ried out over 6 months from 1st August 1989
to 31 January, 1990 in a Pediatric Unit of
Nair Hospital, Bombay.
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Patients present in the ward were as-
sessed cvery day by the same doctor for the
presence of any suspected ADR. A record
was also kept of what drug every patient re-

ceived that day and the number of doses
~ given. An algorithm was used to determine
the causal relationship between the drug
and the event (Fig.)(4). Cases considered as
almost definite and highly probable were
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considered as adverse drug reactions. The
details of the reaction were noted and the
patient monttored. '
The other unit in the same department,
with an equal number of beds, attending

physicians, and emergency days, servedasa

comparison group, voluntarily reporting any
suspected ADR to the worker, who then
evaluated the case as above. Thus, 1n IISS,

Stgrt
Was there a temporal association between | o UNRELATED
agent and event ?
l yes _
Can the possibility that the clinical condi-  |— 9 ————— DOUBTFUL/
tion might explain the event be ruled out ? POSSIBLE
l yes 4+
Is the event an expected — 1no
reaction to an agent ? l
yes
Was there a dechallenge (withdrawal s %0
of agent) with doctor ot patient having
decided that event was related to agent ?
L oyes
Did the event disappear upon
dechallenge and reappear upon — no* PROBABLE
rechallenge (reintroduction of agent) ?
v L. yes 4 DEFINITE
Was there a dechallenge (withdrawal of
agent) with doctor or patient having F——no T PROBABLE
decided that event was related to agent ?
l yes
Did the event disappear upon dechallenge v
and reappear upon rechallenge l— no* ~——————> HIGHLY PROBABLE/
(reintroduction of agent)? ALMOST DEFINITE
L yes > DEFINITE
* or information not available

Fig. Algorithm for causal relationship in ADRSs.
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the worker was specifically looking for ADRs,
whereas in voluntary reporting the doctor
might have missed an ADR, or failed to
report it even if it was recognized.

In the other part of the study 40 cases of
ADRs seen in children in both in and out-
patient departments were documented for
two years from March 1988 to May 1990. All
suspected ADRs werce evaluated as per the
same algorithm. Cases were excluded from
the study if (i) they fell in the ‘unlikely’ cate-
gory (most cases fcll into the ‘highly prob-
able’ category as we did not do rechallenge
for ethical consideration); (if) the name of
the drug could not be ascertained; (iii) the
dose or the number of doses administered
was not known; (/v) when multiple drugs
were given, of which more than one was
equally likely to have caused the reaction
except in cases of antituberculous therapy
- (AKT); and (v) the patient did not follow up
for assessing the response.

Laboratory investigations were perfor-
med only oun those patients with overt
clinical manifestations, who had a bio-
chemically or hematologically measurable
abnormality, e.g, hepatitis or aplastic  anemia.
Drug levels in blood were not performed
due to unreliable results and inadequate
facilities.

SR G h
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Results

In the intensive in-hospital surveillance
scheme, 347 patients were monitored over
6 months, 96 different drugs used, 2781
daily orders written and a grand total of
24,474 doses of various drugs given to the
patients.

As depicted in Table I, 6 patients suf-
fered from ADRs, 2 due to antituberculous
therapy, and one each due to sulphonamides,
phenytoin, aspirin and amoxycillin. The overall
incidence of ADRs was 1.73% for patients
and 0.202% for orders. One drug related
death was seen, due to Stevens-Johnson
syndrome following sulphonamide admini-
stration. Prolongation of hospital stay
because of the ADR was seen in 0.28% of
patients. :

During the same time period, the other
unit, serving as a control group, voluntarily
reported only 1 case of an ADR out of 363
patients in sismonths. Utilizing the monthly
records of age and illness distribution main-
tained by our department, a comparison of
the age distribution and illness pattern dur-
ing the same time period showed both groups
to be comparable. Standard treatment proto-
cols for most of the in-patients were the
same in both groups.

TABLE I-Surveillance Scheme Results

Drug Number Number Type of % of %o of
of patients of reactions patients doses
given reactions
the drug

AKT 72 2 Hepatitis 277 0.326

Sulphonamides 44 1 Stevens-Johnson
Syndrome 227 0.259
Phenytoin 15 1 Skin rash 6.66 1.09
Aspirin 11 1 Salicylism 9.09 0.497
Amoxyrcillin 6 1 Skin rash 16.67 25
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During the presurveillance period March
1988 to August 1989 (17 months), only
six cases ol in-patient ADRs were
brought to the notice of the worker, as
compared to six in just 6 months during the
surveillance period (0.3/ month vs 1.0/
month).

The frequency of ADRs with the indi-
vidual drugs is given in Table 1.

In the two-year analysis of cases, drug
reactions were seen in all age groups includ-
ing newborns. A shght male preponde-
rance (1.4 : 1) was evident. The different
drugs that were involved in ADRs are seen
in Table 1I, and the reactions encoun-
tered arc given in Table ITI. Hospitali-
zatton for the treatment of the drug reaction
and/or prolongation of hospital stay, in-
dicative of severe reactions, were seen in
40% of the cases. Though the majority of the
cases (77%) occurred within the first 10
days of starting therapy, a significant num-
ber (22.5%) occurred later. AKT and anti-
convulsants were responsible for all the cases
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in this group. All the drug reactions due to
these two groups also took longer to resoive
while the others resolved  within 4 days

(Table IV).

Discussion

The detection of adverse drug reactions
is hampered by the inherent drawbacks of
most post-marketing surveillance schemes(5).
Most of these schemes, e.g, spontaneous
reporting(6), voluntary reporting(7), medi-
cal record linkage(3), and mandatory re-
porting(1), suffer from gross under-report-
ing of ADRs, which reduce their efficacy.

In-hospital intensive surveillance, first
developed by the Boston Collaborative Drug
Program (BCDP)(1-4), is the most compre-
hensive of all the monitoring systems, and
has virtually no under-reporting. It, there-
fore, i1s the best system for calculating inci-
dence rates of ADRs, and evaluating pos-
stble causal associations between certain
agverse events and drugs.

TABLE II-Drugs Involved in Reactions (in 2-Year Study Peniod)

No. of %

Drug Drug No. of %o
cases cases
with ADR with ADR
Antimicrobials 24 60 CNS Dgurs 7 17.5
Sulphonamides 10 25 Phenytoin 5 _
Ampicillin 8 20 Phenobarbitone 1
Amoxycillin 2 Haloperidol 1 R
Peniciltin 2
Erythromycin 1
Chloramphenicol 1 -
Miscellaneous 6 15
AKT 3 7.5 Aspirin 2
Digoxin 1
Aminophylline 1
Iron 1
Amphotericin 1
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TABLE 1I1--Reactions Encountered in 2-Year

Study Period

Reactions n
Skin rashes _ 22
Stevens-Johnson syndrome 2
CNS manifestations _ 7
Acute gastroenteritis ST
Hepatitis .3
Angioneurotic edema 2
Aplastic anemia 1

44

TABLE IV-—Late Onset and Prolonged Reac-
tions in 2-Year Study Period

Drug n Time of  Duration
group onset of reaction
>10 days >4 days
AKT 3 3 3
Anticonvuisant | h
medication 7 6 N
Others 30 Nil . Nil

Comparing our resuits with those of the
BCDP pediatric study(3), we found that our
incidence of drug reactions, both per patient
(L.73/100 versus 25/100) and per order
(0.202/100 versus 5.2/100), was lower than
that reported by the BCDP, and statistically
highly significant (p <0.001).

On analyzing the illness pattern in the
BCDP study, it was observed that a large
percentage of their paticnts comprised leu-
kemics (5%), and that the largest number of
ADRs occurred in this group (3.3% of all
ADRs were bone marrow depression). The
BCDP authors themselves opined that this
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represented a difficulty in data interpreta-
tion for them, and may have led to their high
ADR frequency. Leukemia comprised less
than 1% of our study group which may
account for our lower ADR incidence.
Otherwise, the age and illness pattern was
comparable in both groups, with infections,
convulsive disorders, and asthma bcing the
commonest illnesses.

Similarly, when comparing the fatal drug
reaction rates, we found the mortality to be
less in Indian children (0.29%) than in the
BCDP study (0.55%), though this was not
statistically significant.

AKT induced overt hepatitis is scen in
approximately 1% of patients(9), though
this varics with the number and types of
drugs used. INH alone was shown to cause
hepatitis in 0-1% in one study, while inclu-
sion of other drugs increased its frequency
up to 4-5%(10). Our figure of 2.7% ADRs
with INH, rifampicin, pyrazinamide and strep-
tomycin in two to four drug combinations is
thus within threported range. _

A BCDP follow-up study on cotri-

. moxazole reported that out of 2622 children

receiving this drug, 2.5% developed adverse
reactions, mainly in the form of skin rashes
and gastrointestinal complaints(11), which
1s nearly identical to our figure of 2.27%.
Phenytoin has been reported to cause skin
reactions ranging from urticana to Stevens-
Johnson syndrome, in 5-10% of paticnts(12),
which corroborates with our value of 6.6%.
Other BCDP follow-up studies on amoxycillin
and aspirin have reported ADR rates of 3.3
and 4.9%, respectively(13,14). Our figures
of 16.6 and 9.09% cannot be compared as
the number of patients who received these
drugs in our study was very small.

Though our study reported a male
preponderance of 1.4 : 1, this has not been
found by other workers. We postulate
this male preponderance to be due to the
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preference shown to male children in our
counry at all levcls. Siedl(15) found antimi-
crobials alone to be responsible for 41% of
reactions in his scries, while our study impli-
cated this group in 60% of the cases.
Ogilvie(16) and Caranasos(17) also found
certain groups of drugs, such as antimicro-
‘bials, digoxin, and diure-tics, to be involved
in ADRs more frequently than other drugs.
Skin rashes were the most frequent mani-
festation seen by us, and also reported by
Hoddimott(18), though Miller(19) found
gastrointestinal complaints to be more
common,

Davies(5) has stated that almost all re-
actions occur within the first 11 days of start-
ing a drug, but our experience showed that
as many as 25% of the reactions occurred
even afterwards, All of these reactions were
due to AKT or anti-convulsants, and took
longer to resolve than other reactions. Long
term supervision of such patients is indi-
cated to prevent late onset toxicity.

_ In-hospital intensive surveillance has been
" reported to be the best way of detecting the
maximum adverse drug reactions, as also
evidenced in our study where a 6-fold in-
" crease in reporting was recorded as com-
pared to voluntary reporting. Though the

o types of ADRs seen in our IISS study such as

Stevens-Johnson syndrome ‘and hepatitis are
not likely to be missed by clinicians, they
* frequently go unreported in voluntary re-
porting systems, thereby reducing the value
of such voluntary schemes. Despite this, we
feel that IISS is too expensive and time
consuming for routine use in our country.
This original BCDP used nurse monitors
for detection, which would not be feasible in
our country, as thcy would require specia-
lized training. Using a doctor as a monitor
as done by us, 1s also impractical, as the
doctor would then not be able to devote
time to his other work, unless specially
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appointed for the same. Other system of
surveillance will have to be found, which arc
less expensive, but give a higher yicld of drug
reactions.
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NOTES AND NEWS

IAP PUBLICATIONS

The following books are available with the Central Office of IAP:

1. Proceedings of the Workshbp on Infant Nutrition Rs. 10/-
2. Update of Fetology | Rs. 30/-
3. Essentials of Immunization Rs. 36/-
‘4. Pediatric Drug Formulary Rs. 30/-
5. Rational Pediatric Practice for General
Practitioners Rs. 60/-
6. A Set of Seven Posters Rs. 50/-
7. All India Directory of IAP Rs. 200/-

For further details, please contact:

Hony. General Secretary,
. Indian Academy of Pediatrics,
Kailas Darshan, Kennedy Bridge,

‘Bombay 400 007.
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