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islet cells, cardiomyocytes, vascular smooth muscle, and 
brain. A decline in intracellular ATP and an increase in 
intracellular lactate along with adenosine were observed 
during ischemia, which led to opening of  KATP channels. 
This resulted in an outward flow of  potassium current 
that in turn led to earlier repolarization, shortening of  
action potential, and reduction of  calcium influx. Further, 
myocardial ischemia is worsened by decreased cardiac 
contractility and increased vascular smooth muscle 
relaxation. It has also been reported that hypoglycemia can 
induce platelet aggregation, blood hypercoagulability, and 
localized vasoconstriction of  the coronary arteries.[5] Thus, 
the risk for myocardial injury is further increased. Repeated 
hypoglycemic episodes often go unrecognized due to 
failure of  neuroendocrine and symptomatic responses to 
subsequent hypoglycemia. Hence, we need to be vigilant in 
monitoring patients on oral hypoglycemic agents.

Unfortunately, the occurrence of  cardiovascular 
complications during hypoglycemia and their molecular 
mechanisms do not receive much attention during medical 
education or are remembered during medical emergencies 
in general. In view of  these, ischemic preconditioning 
response has to be reinforced in educational programs on 
diabetes to students of  health sciences and practitioners 
working in the emergency department so that patients with 
hypoglycemia will be evaluated for silent acute coronary 
syndrome and treated appropriately.
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Injection site lipodystrophy 
and the endocrinologist
Sir,
A 7-year-old boy diagnosed to have Dandy–Walker 
syndrome was referred for evaluation of  short stature. He 
had previously undergone ventriculo-peritoneal shunting 
at 2 years of  age. His growth velocity in the preceding year 
was 2 cm. His height was 95 cm (height age 4 years, height 
SDS −2.19, target paternal height 163 cm), weight was 15 
kg (weight age 5 years, weight SDS −1.0), bone age was 4.6 
years, and head circumference was 60 cm. Hematological and 
biochemical parameters were normal. Free triiodothyronine 
was 2.2 (2.4–4.2) pg/mL, free thyroxine was 0.55 (0.8–2.1) 
ng/mL, and thyroid stimulating hormone was 0.09 (0.5–
6.5) µU/mL, suggestive of  secondary hypothyroidism. 
Stimulated cortisol (post ACTH) was 20.3 µg/dL. He 
was started on thyroxine replacement. Once euthyroidism 
was achieved, growth hormone (GH) stimulation tests 
were performed. Insulin tolerance test and clonidine 
stimulation test revealed GH levels of  2.1 ng/mL and 3.3 
ng/mL, respectively. He was initiated on GH therapy. The 
child and the parents were educated about the injection 
technique. At periodic review at 9 months after GH was 
started, examination of  abdomen revealed cutaneous 
hypertrophy on the abdomen on either side of  the umbilicus  
[Figure 1a]. On enquiring about the injection technique, 
parents reported that they injected GH at fixed places. They 
were counseled to avoid injecting in these areas and follow 
rotation technique. The boy was reviewed at 6 months 
subsequently and lipohypertrophy had subsided [Figure 1b]. 
He has gained 12 cm after being initiated on GH.

The list of  drugs causing localized lipodystrophy is 
widening. Insulin is well known to cause lipodystrophy 
– either hypertrophy (due to anabolic actions) or atrophy 
(local immune reaction to crystals of  impure insulin). 
GH inhibits adipocyte differentiation, reduces triglyceride 
accumulation, and increases lipolysis which reduces adipose 
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Figure 1: (a) Injection site hypertrophy seen in the encircled area. (b) 
Resolution of hypertrophy avoiding the site for GH injections. Also seen is 
the scar mark of ventriculo-peritoneal shunt

ba

tissue mass.[1] It would be logical to expect lipoatrophy 
with prolonged GH injection as evidenced by clinical 
studies using daily GH or once weekly peglylated GH  
preparation.[2] However, lipohypertrophy described in 
the case above represents a paradox which has been 
infrequently reported previously.[3,4] Cells are capable 
of  synthesizing insulin like growth factor 1 (IGF-1). 
IGF-1 can act in autocrine/paracrine manner to induce 
adipocyte hypertrophy acting through IGF-1 receptors 
present on adipocyte. IGF-1 is also known to be a potent 
regulator of  pre-adipocyte proliferation.[5] With these 
evidences, one can postulate that chronic stimulation of  
subcutaneous adipocytes by GH injected might increase 
the local production of  IGF-1 which would result in 
lipohypertrophy as seen in our patient. And the absence 
of  this stimulus resulted in regression of  lipohypertrophy.

Other injectable drugs concerned with endocrinology as 
they are known to cause lipodystrophy are corticosteroids 
(atrophy), octreotide (atrophy), pegvisomant (hypertrophy), 
and IGF-1 (hypertrophy).

This case should alert the clinician regarding lipodystrophy, 
which can hamper optimal drug absorption, occurring with 
commonly used injectable medications. The injection site 
should be periodically examined and the patient should be 
counseled about the rotation technique of  injection.
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Waist circumference cutoff 
and metabolic syndrome
Sir,
The report on the waist circumference cutoff  and metabolic 
syndrome revealed many interestingaspects.[1] Pratyush  
et al. concluded that “WC of  90 cm in males and 85 cm in 
females should be a mandatory criterion of  MetS in our 
subset of  population.[1]” Several concerns on this work 
should be discussed. First, clarification on quality control 
of  laboratory investigations  and analysis is needed. Lipid 
profile and blood glucose measurement can be easily 
disturbed by interference such as hemolysis during blood 
collection. The limitation of  using calculated LDL as 
parameter is already mentioned by Pratyush et al. in the 
report.[1] Also, the reliability of  the waist circumference 
measurement technique should be discussed. Whether 
the circumference was directly and correctly measured 
or not should be discussed. The indirect measurement 
or self-report of  the subjects can be unreliable.[2] Despite 
measurement by medical personnel, several factors can 
affect the results including “patient movement or position 
changes, poor positioning of  the measuring tape or 
differences in tension applied to the tape by the clinician.[3]” 
In a recent report by Bernritter et al.,[3] the “Height of  Iliac 
Crest (HIC) method” is a recommended technique. Second, 
the use of  closed relatives of  the patients as subjects might 
not be a good representative of  healthy population. These 
things should be considered before acceptance of  the 
concluded cutoff  for implementation in practice.
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