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Association between acute organophosphate and carbamate self - poisoning and

development of hyperglycaemia

Thotamuna Kankanamge Ravithima Roshali Senarathne

ABSTRACT

Intentional ingestion of pesticides has become a major health issue globally. Among the
various types of pesticides, organophosphates (OPs) and carbamates, are commonly used
for self-harm in the developing countries. In addition to adverse clinical outcomes of
increased cholinergic manifestations, biochemical changes like hyperglycaemia have also
been observed in acute exposure to OP and carbamate. Thus, the current study was
designed to assess the glycaemic status and selected biochemical markers in acute OP
and carbamate self-poisoned patients admitted to Teaching hospital Anuradhapura,
(THA) with a follow-up study after 6 months of acute poisoning. This prospective
longitudinal study was carried out in 157 patients. Severity of poisoning on admission
was assessed using two methods; Peradeniya organophosphate poisoning (POP) scale and
red blood cell (RBC) cholinesterase level. Venous blood sample was obtained to assess
liver markers, RBC cholinesterase, and random blood sugar (RBS), on admission. On
admission HbAlc was carried out to exclude the subjects with diabetes mellitus. Second
blood sample was collected at the date of discharge after 8-10 hours of overnight fasting.
Insulin, C-peptide, pancreatic amylase, phosphoenol pyruvate carboxy kinase (PEPCK),
glucagon, liver markers, fasting blood sugar (FBS), Oral glucose tolerance test (OGTT),
and homeostasis model assessment of insulin resistance (HOMA-IR) were assessed.
Blood samples for the follow up study was taken after 6 months of poisoning and RBS,
HbAlc, and liver markers were analyzed. Data were analyzed using SPSS version 21.

Among the OP (62) and carbamate (95) self-ingested patients only 51 patients attended



the follow-up study. Mean age (xSD) of the total population, female and male groups
were 33 (x13), 28 (x10) and 36 (£13) years respectively. On admission 41.4% of the
total study subjects were hyperglycaemic. The following parameters; RBS, AST and ALT
on admission and ALT, AST, FBS, OGTT-I hour, OGTT 2-hour, insulin, C-peptide,
glucagon and HOMA- IR at discharge, had a significant correlation with severity of
poisoning. At discharge the biochemical parameters assessed, for median FBS, OGTT-
lhour, OGTT-2-hour, insulin, C-peptide, glucagon, HOMA-IR, serum pancreatic
amylase and AST showed significant differences (P<0.01) between POP mild and
moderate poisoned groups. PEPCK was elevated in all three groups than the normal
reference value. RBS and AST have significantly decreased in follow up study compared
to the values on admission and discharge, whereas HbAlc did not show significant
elevation in follow-up study. The findings of the present study indicate transient
hyperglycaemia following acute OP and carbamate poisoning during the hospital stay
which was normalized at the time of follow-up. Furthermore, FBS and HOMA-IR
increased across the POP severity groups (mild to severe), and PEPCK was elevated
above the cut off value in all three groups. Even though median pancreatic amylase values
increased with the POP severity groups, the values were not elevated above the cut off
value. Therefore, this transient change in glucose homeostasis might be attributed to the
physiological stress, while excluding the pancreatic damage as an underlying mechanism
of hyperglycaemia, which has been postulated in several studies. Further, larger sample

size for follow-up study with severe poisoning patients would validate the findings.

Key words:  Organophosphate, Carbamate, Peradeniya organophosphate poisoning

scale, Hyperglycaemia, RBC cholinesterase



