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Abstract
Analgesics-related hypoglycaemia is rare and is under
exploration. The objective of this study is to illustrate the
hypoglycaemia in at-risk fracture patients, concurrently
treated with post-surgery oral analgesics and concomitant
drugs. In a prospective cohort study, 288 adult proximal
femoral, ankle, and hindfoot fracture patients, operated on
between June 2022 to January 2024 were enrolled. Up to
two-weeks post hospital discharge, prescribed analgesics,
and adverse events were recorded. Out of these, five cases
were observed who developed hypoglycaemia after
administration of concomitant analgesic(s), anti-diabetics,
and anti-hypertensives. Analgesics prescribed on discharge
were Acetaminophen, Tramadol-Acetaminophen,
Pregabalin, Celecoxib, etoricoxib, Diclofenac-Misoprostol,
Tapentadol, and Ketorolac Tromethamine. With normal
dietary intake, the elderly hypertensive and diabetic
patients experienced hypoglycaemia (symptoms and/or
<70mg/dL glucose level) after analgesics administration.
Patients were treated with dextrose, sugar, etc., and after
adjustment of analgesics dose were directed to an
endocrinologist. It seems that certain analgesics increase
the risk of hypoglycaemia in elderly hypertensive and
diabetic fracture patients which might be a combinatory
effect of analgesics, anti-hypertensive, and/or anti-diabetic
agents.
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Introduction
Usually, patients with diabetes mellitus have other co-
morbid conditions which also require regular drug
treatment along with anti-diabetic agents which increase
the risk of drug-drug interaction. While managing fractures,
most orthopaedic surgeons prescribe analgesic(s). This
increases the risk of adverse consequences in diabetic
patients by the interaction of anti-diabetic agents, other
concomitant drugs, and analgesic(s), and thus, appropriate

adjustment of anti-diabetic agents is essential to avoid
hypoglycaemia/hyperglycaemia. Analgesic-related side
effects could be serious. Depending on the patient or
clinical factors, analgesics can cause some unexpected
adverse events (AE) like hypoglycaemia (glucose level <70
mg/dL) which is still under exploration.1,2 Hypoglycaemia
is usually overlooked by physicians which is alarming as it
might produce fatal consequences.

This case series illustrates the potential hypoglycaemia in
elderly diabetic and hypertensive patients who were on
anti-diabetic and anti-hypertensive medication and
concurrently took oral analgesics for fracture pain post-
operatively. This finding provides valuable insight
regarding potentially analgesic-related hypoglycaemia in
at-risk patients.

Case Series
After institutional and ethical approvals, the prospective
cohort study was conducted at the Aga Khan Hospital,
Karachi, between June 2022 to January 2024. As per the
guidelines for Good Clinical Practise (GCP),3 288 proximal
femoral, ankle, and/or hindfoot fracture patients, ≥18 years
of age, who consented and voluntarily participated were
included in the study, while patients unable to give consent
or those who were treated with limb amputation were
excluded. Oral analgesics were routinely prescribed at the
time of hospital discharge and one-week follow-up, and
their potential AE or serious adverse event (SAE) were
recorded at one- and two-week follow-ups. A case series of
five fracture patients who experienced hypoglycaemia
after administration of oral analgesics and concomitant
drugs was extracted from the study data. The normal blood
glucose levels were fasting 65-100 mg/dl and random 80-
160 mg/dl. Analgesic compliance was checked by daily
drug records and verbal communication. Table presents the
details of concomitant drugs, assessments, operations,
blood glucose levels, and analgesics administered in-
hospital, at the time of discharge from hospital, and at
one-week follow-up.

The first case was that of a 69-year-old male patient with a
left ankle trimalleolar fracture who was admitted to the Aga
Khan University Hospital, Karachi on April 18, 2023. The
patient had hypertension, diabetes mellitus, ischaemic
heart disease, and dyslipidaemia. On discharge from
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hospital, he was prescribed routine oral analgesics. Because
of his cardiac problems, he was taking a soft diet regularly.
On the fifth post-discharge day (April 23, 2023), the patient
arrived at the hospital with complaint of chest pain and
constipation. There was no complaint about a decrease in
appetite or anorexia. On investigation, his glucose level was
51mg/dL for which sweets were given and after 15-20
minutes the blood glucose level reached 100mg/dL. His
analgesics were re-adjusted by the treating surgeon. The
patient was admitted with unstable angina.
Echocardiography showed grade I left ventricular diastolic
dysfunction.

The second case was a 72-year-old diabetic and
hypertensive female who was admitted to the Aga Khan
University Hospital, Karachi on May 15, 2023, with a right
femur intertrochanteric fracture. On discharge from the
hospital routine oral analgesics were prescribed. After two
days (May 20, 2023), in the morning, her fasting blood
glucose level was 99mg/dl but after some time of taking
breakfast and analgesics she had episodes of
hypoglycaemia with symptoms of drowsiness and
sweating (random blood glucose level 50 mg/dL). She also
had complaints of weakness and fatigue. After the episode
of hypoglycaemia, she took bananas and sweets and did
not take Humalog insulin throughout the day. After 30
minutes, her glucose level was 167 mg/dL. Upon
notification in the clinic (May 23, 2023), the surgeon
gradually stopped Tramadol-Acetaminophen, and the
endocrinologist adjusted her insulin doses.

The third case was a 64-year-old male who was admitted
to the Aga Khan University Hospital, Karachi with a right
intertrochanteric fracture on November 21, 2023. He had
diabetes mellites hypertension, and Parkinson’s disease.
The patient was discharged on oral analgesics, and on the
same day after taking analgesics, he became drowsy. With
normal meal intake, his random blood glucose level was
50mg/dL. He initially took sweets and stopped Glimepiride.
The patient experienced a few episodes of hypoglycaemia
from November 23 to 27, 2023, even with a regular normal
diet. He was compliant with all prescribed analgesics, but
on the follow-up day, he skipped the morning dose. On
November 27, 2023, his glucose level was 35mg/dL during
the follow-up, which was managed by dextrose 25%, juices,
and sugar. After 45 minutes the level reached 71mg/dl. His
analgesics were re-adjusted and he was referred to an
endocrinologist.

On December 11, 2023, the fourth case of a 64-year-old
female, arrived at the Aga Khan University Hospital, Karachi
with a right femur pertrochanteric fracture. The patient had
hypertension, diabetes mellitus, and hypothyroidism. On
discharge from the hospital, routine oral analgesics were

prescribed. On the same day, she travelled for 7-8 hours,
and her pain aggravated for which she took Tramadol-
Acetaminophen and Pregabalin. At night, she self-treated
with the injection Ketorolac Tromethamine and took night-
time meal normally. In the morning (December 15, 2023),
she took Acetaminophen with Cephalexin 500mg,
Thyroxine sodium 50mg, Metformin 750mg, and
Amlodipine/Valsartan 5/160mg before breakfast and
suddenly became dizzy with a fasting glucose level of
46mg/dL. She ingested sapodilla and sugar and her blood
glucose level reached 56mg/dL. Thereafter, she took juice,
and the level reached 240 mg/dL. On notification in the
clinic (December 21, 2023), the surgeon adjusted analgesic
doses and referred her to an endocrinologist.

The fifth case was an 80-year-old female with diabetes
mellites, hypertension, and valvular heart disease, who
arrived at the Aga Khan University Hospital, Karachi on
November 16, 2022, with a right femoral neck fracture.
Routine oral analgesics were prescribed at discharge. Her
husband reported that she was on normal dietary intake
after discharge but after two days (November 23, 2022), she
had excessive sweating, tachycardia, and confusion
(glucose level 90mg/dL). She took some sugar and stopped
Humalog insulin. While on concomitant drugs, she never
had a blood glucose level of ≤90mg/dL. On notification in
the clinic (November 26, 2022), the Acetaminophen dose
was reduced and she was referred to an endocrinologist.

Discussion
This report presents the cases of five elderly diabetic and
hypertensive patients who experienced hypoglycaemia
after concurrently administering analgesics
(Acetaminophen, Tramadol-Acetaminophen, Pregabalin,
Diclofenac-Misoprostol, Tapentadol, Celecoxib, Etoricoxib,
and Ketorolac Tromethamine) with regular concomitant
drugs. Hypoglycaemia was seldom seen in these patients
before while on their concomitant medications.
Acetaminophen-related hypoglycaemia usually occurs
after liver failure, but the Food and Drug Administration
(FDA) reported Acetaminophen and Humalog insulin
interaction.4 Other frequently prescribed analgesics were
Tramadol-Acetaminophen and Pregabalin which can cause
hypoglycaemia.1,2 Hypoglycaemia is rarely caused by
Diclofenac, Celecoxib, Etoricoxib, and Ketorolac
Tromethamine.5,6 Case 5 was symptomatic for
hypoglycaemia at 90mg/dL glucose level and this might be
considered as relative hypoglycaemia.

Concomitant drugs Ondansetron, Atorvastatin, Apixaban,
Nebivolol, Metoclopramide, and Omeprazole, Atenolol,
Amantadine, and Valsartan rarely cause 
hypoglycaemia.7-10 Furthermore, Piperacillin-Tazobactam



and Ciprofloxacin might cause hypoglycaemia.11 The
current report provides valuable insight regarding
potential hypoglycaemia risk in elderly diabetic and
hypertensive patients after administration of certain
analgesics concomitantly with anti-diabetic and anti-
hypertensive agents. This event might be due to a
combinatory effect of these drugs. Future studies with
sufficient similar cases are needed to draw a firm
conclusion. Cautiously managing at-risk patient
populations to prevent hypoglycaemia and mortality could
be suggested. Serum cortisol and C-peptide levels were not
measured in this research for further patient workup which
is the limitation of the study.

Conclusion
The preliminary data suggest that elderly diabetic and
hypertensive fracture patients on anti-diabetic and anti-
hypertensive agents were likely at risk of hypoglycaemia
after administration of certain analgesics which seemed to
be a combinatory effect. The use of a combination of
multiple analgesics with different mechanisms made it
difficult to predict the specific analgesic that is likely related
to hypoglycaemia. Future studies with enough at-risk
patients are needed to further explore this finding and to
draw a firm conclusion. Based on the current research
findings, careful analgesic selection, anti-diabetic and
analgesic dosage adjustment, and close blood glucose
monitoring could be suggested to minimise
hypoglycaemia risk.

Consent: Written consent was obtained from all the five
patients for publishing their case histories.
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