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Abstract
Background: The Central Drugs Standard Control Organization’s (CDSCO) Pharmacovigilance Programme of
India for National Drug Monitoring, maintained by the National Coordination Centre (NCC)- Indian Pharmacopoeia
Commission, has 60 member AMCs (Adverse drug reaction Monitoring Centers) contributing individual case safety
reports (ICSRs) from their existing regional Pharmacovigilance centers; these reports are stored in the Indian patients
ICSR database, VigiFlow. A continuous increase of ICSRs with weight-increase is suspected to be connected with
insulin use has been observed in VigiFlow; however only limited information has been published on this topic.
Objective: To examine in detail the association between Insulin and weight gain by outlining the characteristics
of the accumulated reports in VigiFlow.
Method: An analysis of 24,006 ICSRs in VigiFlow, from 15 April 2011to 31 October 2012, where insulin was
suspected of causing weight gain.
Results: Insulin has been suspected of being involved in the development of weight gain in 33 patients, as
reported by 60 AMCs. The age of the patients ranged between 15 years to 73 years (mean 37 years), with a
predominance (56%) of patients >30 years of age and 32 patients were male. In 33 reports, Insulin was the only
drug suspected by the reporter, and in all 33 reports, Insulin was the sole reported drug. Commonly concomitant
drugs were other oral anti diabetic drugs. In 33 patients, weight gain has reported as the single event and the relation
between the drug and reaction was possible according to WHO causality scale. None of the patients were reported
to have had a recurrence of weight gain on re-administration of Insulin.
Conclusions: The NCC continues to receive reports of weight gain associated with the use of Insulin. Although
weight gain may not be regarded as serious from a regulatory perspective, this adverse reaction has the potential to
affect compliance resulting in decreased efficacy of the treatment regimen and detrimental effects on patient health
outcomes.
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Introduction
A continuous increase of ICSRs with weight gain in suspected
to be connected with insulin use has been observed in the Indian
patients ICSRs database i.e. VigiFlow. However, nine case reviews
performed by the USA diabetes care in 1994 [1], Diabetes Control
and Complications Trial in 1998 [2], UK Prospective Diabetes Study
(UKPDS) group in 1998 [3], UK diabetes care in 1999 [4], Hermansen
and Mortensen [5], and four reviews [6-9] are publicly available on this
topic. The CDSCO Programme for Pharmacovigilance maintained by
National Coordination Centre-Indian Pharmacopeia Commission,
have 60 adverse drug reactions Monitoring Centres (AMCs). The
present work triggered a review of all reports received nationally by the
Pharmacovigilance Programme of India. The centers contribute ICSRs
from their existing regional pharmacovigilance systems and these
reports are stored in VigiFlow. The reports contain divergent data with
respect to center of report origin, reporter type, amount of data and
quality of data. The reports represent a varying degree of suspicion and
as with all spontaneous reporting data the results must be interpreted
with caution. One of the main tasks of the NCC-PvPI is to issue new
signals or unknown ADR for drug safety concerns arising from the data
and case summaries are regularly distributed to the member adverse
reaction monitoring centres (AMCs) in India and World Health
Organization- Uppsala Monitoring Centre (WHO-UMC) [10].
Insulin, a polypeptide hormone, is an antidiabetic medicine used as
monotherapy or as an adjunct to treatment with other oral antidiabetic
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drugs, e.g. metformin, pioglitazone [11-13]. It is used as first-line
treatment for Insulin-Dependent Diabetes Mellitus (IDDM) and also
used as intermittent or permanent therapy in Non Insulin-Dependent
Diabetes Mellitus (NIDDM) [14]. Hypoglycemia, lipodystrophy,
sweating, dizziness, hunger, pallor, headache, visual disturbances,
injection site reactions are known adverse drug reactions (ADRs) for
Insulin [11]. This is an initial evaluation of cases with insulin and weight
gain undertaken by NCC in 2012. The review indicated that weight
gain could be another ADR, although less serious than hypoglycemia
associated with insulin use.
The assessment based on 33 reports, was distributed among the
members of the National Pharmacovigilance programme, via the
restricted document SIGNAL (unpublished data) [10]. In December
2012, when a follow-up on the topic was performed, weight gain was
listed as maybe an ADR for insulin in Martindale [11], India and UK
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Age range (y)

No. of patients

<20

04

21–30

11

31–40

05

41 –50

07

51-60

04

>60

02

Table 1: Patient age for Insulin and weight gain reports.
Type of Diabetes

No. of Reports

Type-1

13

Type-2

09

Unspecified

11

Table 2: Type of Diabetes for Insulin and weight gain reports.
Reported Term

No. of Report

Weight Increase

30

Obesity

03

a Reported terms are listed as originally coded on the report either by WHO
Adverse Reaction Terminology included terms or by Medical Dictionary for
Regulatory Activities lowest level terms.
b one report can contain more than one term.
Table 3: Reported weight gain terms.
Co-reported reaction

No. of Reports

Hypoglycaemia

193

Lipodystrophy

39

Giddiness

15

Sweating increased

05

Hypokalemia

03

Obesity

03

Vertigo

02

Loss of appetite

02

Vision abnormal

01

Pruritus

01

Table 4: The ten most frequently co-reported adverse reactions by WHO Adverse
Reaction Terminology preferred term for Insulin and weight gain reports.

Summary of Product Characteristics (SPC) [12] or Drugdex [11]. In the
Physician’s Desk Reference (PDR) [15] weight gain was stated to have
been infrequently reported as an adverse event in clinical trials.
The aim of this study is to communicate more details on association
between insulin and weight gain to a broader audience by outlining the
characteristics of accumulated reports in VigiBase. Although weight
gain from a regulatory perspective is not an ADR of serious character, it
may have negative consequences on the compliance of the antidiabetic
medicine use and thereby cause patient harm.

Method
All 24,006 ICSRs in VigiFlow from 15 April 2011 to 31 October
2012 were reviewed and descriptive data was analyzed retrospectively
where insulin was suspected to cause weight increase (WHO Adverse
Reaction Terminology [WHO-ART] preferred term).

Results
As of 31 October, 2012 the number of ICSRs in VigiFlow in which
insulin has been suspected of being involved in the development of
weight gain in 33 patients, as reported by 60 AMCs since April 2011.
Weight gain was reported disproportionately more often for insulin
compared with the overall reporting of weight gain in VigiFlow, with
an Proportionality Reporting Ratio (PRR) value of 5.08 [16] lower and
st
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upper limit of the 95% confidence interval for the PRR were 1.294 and
1.959, respectively. At the time of the study, VigiFlow contained a total
of 316 reports of Insulin induced ADRs. Patient’s demographics showed
that 32 (97%) patients were male and average age was 37 years, with a
range between 15 to 73 years. The distribution is presented in Table 1.
Although 60 AMCs has reported weight gain in suspected connection
with Insulin use, maximum reports reported from south regional
pharmacovigilance AMCs of India. Distribution of Diabetes cases for
insulin associated weight gain as seen in Table 2.

Reported term
WHO-ART terminology groups similar terms and each report may
contain a more detailed term. Specific of the reported lower level weight
increase terms are provided in Table 3. One report can include more
than one term.

Co-reported drugs
In 33 reports insulin was the only drug suspected by the reporter
and 225 reports included co-reported concomitant or suspected drugs
(each report can contain several co reported drugs). The most frequently
co-reported drugs (as either suspected, interacting or concomitant)
each appearing in more than ten reports are displayed in Table 4. Five
of the top co-reported drugs are antidiabetic drugs commonly used
together with insulin.

Co-reported events
For 33 patients, weight gain was reported as the single event. The 10
most frequently co-reported adverse reactions are displayed in Table 5.
Apart from weight gain, a few reports also included weight gain-related
terms, such as obesity (n= 3). The majority of the co-reported metabolic
and nutritional reactions (267 events in 277 reports) were not serious,
such as hypoglycemia (153 events, 154 reports), the only co-reported
adverse reactions of a more serious nature (those on the WHO-ART
critical terms list) are listed in Table 6.

Time to onset
Details on time from Insulin start to onset weight gain were
available and categorized in 33 cases.

Reports with Information on dechallenge and rechallenge
For all 33 patients the drug was withdrawn.
Co-reported serious metabolic reaction

No. of Reports

Hypoglycemia

40

Increased sweating

4

Giddiness

2

Appetite loss

2

Burning sensation

1

Table 5: Co-reported serious skin reactions according to WHO Adverse Reaction
Terminology critical preferred terms for Insulin and weight gain reports.
Time to onset category

No. of reports where Insulin was the
sole-suspected drug

<1 yr

11

1–2 yrs

11

2-3 yrs

05

3-4 yrs

03

> 4 yrs

02

Unknown

01

Table 6: Reported time to onset for Insulin and weight gain reports.
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Adverse reaction outcome information
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Discussion
Since 2011 weight gain has been reported in suspected connection
with insulin use from 60 centres under the Pharmacovigilance
Programme of India for monitoring drug safety. In the majority of
these cases reporter had listed Insulin to be the single suspected drug.
Maximum of ICSRs were reported by health care professionals, which
implies that weight gain is a concern felt strongly enough by physician
that they report ADR, but which consumers or non healthcare
professionals may over look or be insufficiently motivated to report.
Reports were also received from doctors, pharmacists and other
health professionals indicating that these events were also regarded
as significant by healthcare professionals. The review of patient
demographics shows that weight gain is reported for patients of all ages,
but with a predominance (56%) of patients >30 years of age. A majority
of the reports concerned males (97%). Drug-induced weight gain seems
to occur more often in men than women, and the patients generally do
not have other co-occurring symptoms. Weight gain was reported as
the only term in all of the cases and none of the patient was not reported
weight gain as a serious event in addition to Insulin. Drug-induced
weight gain is usually irreversible after discontinuation of treatment.
The incidence and severity depend on the drug and individual
predisposition. In general a causal association between a drug and a
suspected adverse reaction is strengthened if there is improvement
after withdrawing the drug (dechallenge) [17]. The causal association is
further strengthened weight gain were available and categorized in 33
cases (see Table 6). Doses of insulin dosage information were available
in 31 reports. For 31 patients a dosage above 20 IU/day was recorded
of which three reports included a dosage above 50 IU/day (the usual
maintenance daily dose).

Study Limitations
The main limitation of this study is inherent to the study design.
The results are only useful for implementing future pharmacovigilance
actions. The present results are only a statistical sample size of the
reports of only 2 years (2011 and 2012) and it is not intended that any
generalizations beyond India are made.

Conclusions
The continuing increase in spontaneous reports and published
case reports may provide sufficient support to include weight gain
consistently in the product labeling for insulin in all countries where
it is marketed. We believe it is important to increase awareness among
physicians and patients since this adverse reaction has the potential
to affect compliance, resulting in decreased efficacy of the treatment
regimen and detrimental effects on patient safety.
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