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Male, 45-year-old
Tigecycline-induced severe hypoglycemia in a non-diabetic individual
Hypoglycemia

Critical Care Medicine ¢ Metabolic Disorders and Diabetics ¢ Pharmacology and Pharmacy

Unusual or unexpected effect of treatment

Tigecycline is a broad-spectrum antibiotic belonging to the glycylcycline class. Hypoglycemia is a rare adverse
effect associated with its use. We report a case of multiple episodes of severe hypoglycemia in a non-diabetic
patient on treatment with tigecycline for cellulitis following snake bite.

A 45-years-old male was admitted with cellulitis of left leg due to snake bite with sepsis, acute kidney injury,
and disseminated intravascular coagulation. A transtracheal aspirate culture showed infection with Klebsiella
pneumoniae, and parenteral tigecycline was started based on the drug-sensitivity testing results. Multiple
severe hypoglycemic episodes occurred, with persistently low blood glucose levels in the subsequent days.
Tigecycline was stopped at the physician’s discretion due to completion of the recommended course of treat-
ment. The blood glucose levels continued to remain either below or on the lower end of the normal range be-
fore it started rising gradually. Tigecycline was again started based on another drug-sensitivity testing. A total
of 4 episodes of hypoglycemia occurred over the next 2 days, and tigecycline was stopped prematurely. The pa-
tient’s condition gradually improved with no more hypoglycemic episodes, and he was finally discharged.

We report a non-diabetic patient of cellulitis following snake bite who suffered from tigecycline-induced se-
vere hypoglycemic episodes that persisted for a prolonged period of time. After a thorough search of the pub-
lished literature, we could not find such a case of severe and sustained hypoglycemia due to tigecycline in an
individual without diabetes and not on any hypoglycemic agent.

Diabetes Mellitus ¢ Hypoglycemia ¢ Intensive Care Units
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Background

Tigecycline is a broad-spectrum antibiotic belonging to the gly-
cylcycline class and with an activity spectrum broader than its
congeners, the tetracyclines. It is a derivative of minocycline
structurally and is effective even against bacteria that have
acquired resistance to tetracyclines. This is due to evasion of
the 2 primary resistance mechanisms — efflux pumps and ri-
bosomal protection protein [1]. Tigecycline has activity against
resistant strains of gram-positive bacteria like methicillin-resis-
tant Staphylococcus aureus (MRSA) and Staphylococcus epider-
midis (MRSE), vancomycin-resistant Enterococcus faecium and
faecalis (VRE), penicillin-resistant Streptococcus pneumoniae,
and gram-negative bacteria like Acinetobacter, Escherichia coli,
Enterobacter cloacae, and Klebsiella pneumoniae. However,
Pseudomonas, Proteus, and Providencia spp. are not suscep-
tible [2,3].

Owing to the broad range of activity, tigecycline is indicated
for treatment of complicated dermatological and intra-abdomi-
nal infections along with community-acquired bacterial pneu-
monia, for which it can be used as a single agent [4]. It is ad-
ministered intravenously at a 100-mg loading dose and at a
maintenance dose of 50 mg every 12 h in an adult patient.
The maintenance dose is reduced to 25 mg every 12 h for in-
dividuals with hepatic impairment [4].

Adverse effects commonly reported with use of tigecycline are
nausea, vomiting, and diarrhea [4]. Hypoglycemia is a rare ad-
verse effect, with only 39 such events reported in the Vigiaccess
database to date [5]. We report a case of severe hypoglycemia
in a non-diabetic patient of cellulitis following snake bite, on
treatment with tigecycline in the intensive care unit (ICU) of
a tertiary care hospital.

Case Report

A 45-year-old male farmer presented to the Emergency Room
(ER) of All India Institute of Medical Sciences (AlIMS) Bhopal
on 6 August 2019 with shortness of breath, altered sensorium,
and inability to speak, along with weakness of bilateral low-
er limbs. There was a history of suspected snake (species un-
known) bite on the left foot 2 days before. There was swell-
ing of the left leg, with anasarca. According to family members
who brought him to the ER, the snake had bitten him while
he was working in a field, after which he felt pain at the site
of the bite. He had described the snake as “something long”
to them. He had been treated at a peripheral hospital for the
previous 2 days. Anti-snake venom (ASV) was mentioned in the
discharge summary of the hospital, but according to the fami-
ly members, it was not given. He had been administered some
medications, for which records were not available. The patient
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was non-diabetic and without any history of hypertension,
tuberculosis, or any other chronic disease. There were no epi-
sodes of melaena or any bleeding manifestations. There was
a history of smoking and intake of alcohol.

The patient was preliminarily examined at the ER. He was min-
imally conscious with reduced alertness, non-cooperative, and
disoriented. Blood pressure, as measured by a digital electronic
sphygmomanometer, was 106/60 mmHg with a cardiac rate of
102 beats per minute. The respiratory rate, as recorded on ar-
rival, was 20 breaths per minute, body temperature was 37.2°C,
and Sp0O2 was 91%. Bilateral crepitations could be heard over
the chest on auscultation. There was pitting edema over the
left foot, which was non-tender in nature, with raised temper-
ature. Non-distinct impressions of two rows of teeth without
any fang marks could be seen over the swelling, indicating a
possible non-venomous snake bite.

Laboratory investigations showed that hemoglobin level was
15 g/dl, total leukocyte count was 24.37x10°/L (neutrophils:
89%, lymphocytes: 6%), platelet count was 19,000 per cubic
millimeter, blood urea was 122 mg/d|, serum creatinine was
5.01 mg/dl, with serum sodium and potassium concentra-
tions of 117 mEqg/L and 5.1 mEg/L, respectively. A lower-limb
color Doppler examination did not show any signs of deep
vein thrombosis. An ultrasonography (USG) of the whole ab-
domen showed bilateral mildly raised renal cortical echo-
genicity. Coagulation profile was normal with PT of 12.7 s
(Control: 13.2 s) and INR of 1.03. Serum procalcitonin level
was 0.27 ng/ml. A 2D echocardiography revealed normal left
ventricular function while lung USG showed bilateral multiple
B lines, indicating interstitial pulmonary edema.

Following intubation, the patient was transferred to the ICU
with a provisional diagnosis of snake bite with cellulitis of
the left leg with sepsis, acute kidney injury (AKI), and dissem-
inated intravascular coagulation (DIC). Dual-antibiotic treat-
ment was started with intravenous (IV) piperacillin plus tazo-
bactam (4.5 g every 8 h) and IV clindamycin (600 mg every
8 h). Magnesium sulphate dressing was done twice a day at
the site of swelling. Six units of random donor platelets (RDP)
were transfused. The patient was put on continuous renal re-
placement therapy (CRRT) the following day. Other medica-
tions included IV metoclopramide (10 mg every 8 h), oral cal-
cium polystyrene sulfonate (every 6 h), IV glucose-insulin drip
(300 ml every 8 h), oral pantoprazole (40 mg once daily), IV vi-
tamin K (10 mg once daily) and IV magnesium sulphate (1 g
every 12 h). Oral conjugated estrogen (0.625 mg every 8 h)
was also added due to uremic bleeding.

Over the next couple of days, the condition of the patient wors-
ened, with no signs of reduction in the swelling. The body tem-
perature varied between 37.8°C and 38.9°C, with persistence
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Figure 1. The patient’s glycemic profile on days 8 and 9.
Tigecycline (intravenous, 100 mg loading dose followed
by maintenance dose of 50 mg 12 hourly) was started
on day 8.

of bilateral chest crepitations. Blood glucose levels were in the
normal range (70-100 mg/dl). On day 7, the total leukocyte
count was 31.65x10°/L (neutrophil: 91%, lymphocyte: 7%). On
day 8, the results of transtracheal aspirate culture showed in-
fection with Klebsiella pneumoniae sensitive to tetracycline,
minocycline, and tigecycline. Piperacillin plus tazobactam and
clindamycin were replaced with IV tigecycline (loading dose
of 100 mg; subsequently 50 mg every 12 h) on day 8. The pa-
tient’s condition improved over the next few days, with reduc-
tion in the size of swelling and sharp fall in the serum procal-
citonin level, and his body temperature returned to normal.
Blood glucose levels remained above normal (Figure 1).

On day 10, the patient had a hypoglycemic episode immedi-
ately after administration of the morning dose of tigecycline
(Figure 2), manifesting with severe palpitations, tremors, and
sweating. His blood glucose level was 47 mg/dl, as measured

using a glucometer. He was given 100 ml of 25% dextrose in-
fusion, after which symptoms were relieved promptly and the
blood glucose increased to 83 mg/dl. Another hypoglycemic
episode happened the next day after tigecycline administra-
tion (day 11); the blood glucose level was 49 mg/dl and he
was hyperventilating with profuse sweating and palpitations.
It was managed again with 100 ml of 25% dextrose infusion,
and the blood glucose level rose to 86 mg/dl. Similar episodes
happened later on the same day and on day 13 followed by
same management in both instances.

Tigecycline was stopped on day 15 (Figure 3) at the treating
physician’s discretion because the course of antibiotic treat-
ment was completed. IV meropenem (500 mg every 12 h),
IV clindamycin (600 mg every 8 h), and IV polymyxin B (10,000
units every 12 h) were added in place of tigecycline, but the
other medications remained unchanged. Although there were
no further hypoglycemic episodes, the blood glucose levels con-
tinued to be either below or on the lower end of the normal
range. Starting from day 17, the blood glucose levels started
rising gradually and were well maintained within and slightly
above the normal range (Figure 4).

The condition of the patient improved rapidly with gradual re-
duction of the swelling. CRRT was stopped on day 19 after se-
rum creatinine and urea levels and electrolyte levels remained
consistently in the normal ranges. However, signs of sepsis re-
appeared on day 27. A transtracheal aspirate was sent for cul-
ture and the results came back on day 29, revealing infection
with Enterobacter spp. (>10° colony count) sensitive to doxy-
cycline, minocycline, tetracycline, and tigecycline. Meropenem
and polymyxin B were replaced with IV tigecycline (loading dose
of 100 mg; subsequently 50 mg every 12 h) on the same day.
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Figure 2. The patient’s glycemic profile on days 10-13. The first hypoglycemic attack happened on day 10. The patient had 3 more
hypoglycemic attacks on the same day, day 11 and day 13. The blood glucose levels remained persistently either below of

just above the normal range.
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Figure 3. The patient’s glycemic profile on days 14-17. The last dose of tigecycline was given at 6 AM on day 15. The blood

glucose

level remained persistently low and started rising gradually from day 17.
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Figure 4. The patient’s glycemic profile on days 24-28. The blood glucose levels remained above the normal range.

Three successive episodes of hypoglycemic attacks accompa-
nied by similar symptoms of sweating and palpitations took
place the next day and the day after (Figures 5, 6), with the
blood glucose level falling as low as 25 mg/dl. We adminis-
tered 50 ml of 50% dextrose infusion each time to restore the
glucose levels back to normal. After evaluating the patient’s
clinical condition and ongoing medications, tigecycline was
considered as the probable cause for the severe hypoglyce-
mic episodes and it was discontinued on day 31. Oral mino-
cycline (100 mg every 12 h) and IV cefoperazone plus sulbac-
tam (1.5 g every 6 h) were added in place of tigecycline along
with other ongoing medicines.

There were no further hypoglycemic episodes, although the
blood glucose levels stayed on the lower end of normal range
or slightly below it until the following day. The condition of
the patient improved gradually, with slow reduction of swell-
ing and reversal of sepsis. Finally, the patient was discharged
from the ICU on day 38 and was transferred to the general
medicine ward for further evaluation and management.
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Discussion

Hypoglycemia is a rare adverse effect associated with tigecy-
cline therapy. However, episodes of hypoglycemia with tigecy-
cline, as reported to date, have been reported in patients with
diabetes who were already on one or more glucose-lowering
agents [6-8]. An epidemiologic surveillance study of hypogly-
cemia associated with antibiotic usage using the US Food and
Drug Administration Adverse Event Reporting System (FAERS)
revealed the association of tigecycline with hypoglycemia,
even if not taken with oral hypoglycemic agents such as sul-
fonylureas and meglitinide [9]. Our patient did not have dia-
betes and was not taking any hypoglycemic agent. However,
the hypoglycemia was severe and persisted for an extended
period of time in the absence of any glucose-lowering treat-
ment. Such a case has not been reported before.

Tigecycline is not an extensively metabolized drug; only a small
fraction of it undergoes biotransformation via glucuronidation
(not more than 10% of the dose) [4]. The elimination half-life
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Figure 5. The patient’s glycemic profile on days 29 and 30. Tigecycline was re-started (100 mg loading dose; subsequently 50 mg
12 hourly) on day 29. The first hypoglycemic attack since the restart of tigecycline happened at 8 PM on day 30. The last
dose of tigecycline was given at 10 PM the same day.

120
105
99
100
8 /
s N 7
> 80 3 74 7]
£ 68 0 g 6 69 o 68 P )
g 61
S 60
=]
> j
=
g w2
\
2 D31—00:00—IastepisodeofhngogI cemia
attack; togecycline was stopped for the second time
[ ] [ | D32
0 =3 a) (=) (=3 (=3 (=3 (=3 [ =4 =4 (=3 =3 =3 (=3 (=3 (=3 (=3 (=3 [ =3 [ =3 =4 =3 =3
2 2 94 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 =2 2 =2 =2
(=3 (=3 (=3 o~ o [Ya) ~ — ~ oo o o~ (=3 — o~ = o ~ al o o~ o
o o o o o o o — — — ~ o~ o o o o — — — — o~ ~
Time of the day (in hours)

Figure 6. The patient’s glycemic profile on days 31 and 32. The last episode of hypoglycemic attack happened at 12 AM on day 31
followed by the stoppage of tigecycline for the second time. The hypoglycemia continued with low blood glucose levels,

which started rising gradually from day 32.

of multiple doses of tigecycline (50 mg every 12 h) is approxi-
mately 42 h; 59% of the dose is excreted via biliary/fecal route
while 33% is excreted in urine, and 22% is removed in un-
changed form [4]. Based on the results of a single-dose study
of tigecycline in healthy subjects, patients with reduced cre-
atinine clearance, and patients with end-stage renal disease
(ESRD), dose adjustments are not required in patients with AKI
or for those having ESRD and who are on CRRT [7]. Hence, we
did not adjust the dose for our patient.

Blood glucose levels, which were normal earlier, fell after ad-
ministration of tigecycline, remained low throughout the entire
duration of tigecycline administration, and rose slowly after the
discontinuation of the antibiotic for the first time. Levels fell
sharply again after tigecycline was re-introduced and improved
gradually after it was stopped for the second time, clearly
indicating a temporal association and suggesting a causal
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relationship of tigecycline with hypoglycemia. Hypoglycemia
persisted with episodic dips after tigecycline administration
throughout the entire duration of the treatment in two sepa-
rate courses with the drug. There was a positive de-challenge
in between the two course of treatment and a positive re-chal-
lenge, within the second course with daily administration of
tigecycline, leading to episodes of hypoglycemia, followed by
a positive de-challenge.

None of the other medications co-administered with tigecycline
during both courses of treatment are known to cause hypo-
glycemia. The first episode of hypoglycemia, which was severe
in intensity, happened 35 h after the first dose of tigecycline,
consistent with a previous case [6]. Furthermore, the hypo-
glycemia persisted for approximately 40 h after the last dose
of tigecycline, in both instances after discontinuation, consis-
tent with the elimination pharmacokinetics of tigecycline [4].
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Table 1. The patient’s score for the Naranjo algorithm for adverse drug reaction causality assessment. Total score categories are
defined as follows: Adverse Drug Reaction (ADR) is: definite >9; probable 5-8; possible 1-4; doubtful 0.

S. No. Question Yes No Score
know

1. Are there previous conclusive reports on this reaction? +1 0 0 +1

2 Did the adverse event appear after the suspected drug was administered? +2 =il 0 +2

3 Did the adverse reaction improve when the drug was discontinued or +1 0 0 +1

’ a specific antagonist was administered?

4 Did the adverse reaction reappear when the drug was re-administered? +2 -1 0 +2
Are there alternative causes (other than the drug) that could solely have

5. B -1 +2 0 +2
caused the reaction?

6 Did the reaction reappear when a placebo was given? =il +1 0 0
Was the drug detected in the blood (or other fluids) in a concentration

6. . +1 0 0 0
known to be toxic?
Was the reaction more severe when the dose was increased, or less severe

7. 1 0 0 0
when the dose was decreased?

8 Did the patient have a similar reaction to the same or similar drugs in any 1 0 0 0

’ previous exposure?
9 Was the adverse event confirmed by objective evidence? +1 0 0 +1
Total score 9

All these factors strongly suggest that tigecycline caused the
hypoglycemia. The Naranjo algorithm for adverse drug reac-
tion causality assessment [10] revealed a “definite” relation-
ship (total score: 9) between hypoglycemia and tigecycline
(Table 1). We reported this case to the Adverse Drug Reaction
(ADR) Monitoring Center of the institute (AlIMS Bhopal). Based
on the published evidences to date, the cause of hypoglyce-
mia associated with tigecycline can be hypothesized due to
increased insulin release from beta islet cells of the pancreas,
inhibition of alpha-glucosidase and alpha-amylase enzymes,
and/or increased insulin sensitivity.

Conclusions

We report a non-diabetic patient with cellulitis following snake
bite who experienced tigecycline-induced severe hypogly-
cemic episodes. The hypoglycemia continued for long time,
even after stoppage of tigecycline, which is consistent with its
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pharmacokinetics. The Naranjo algorithm gave a score of 9,
indicating a “definite” relationship between administration of
tigecycline and hypoglycemia. Hypoglycemia is a serious ad-
verse event and prompt corrective measures need to be taken
to prevent it from being fatal. Further studies and investiga-
tions are required to understand the underlying mechanism of
hypoglycemia caused by tigecycline. To the best of our know!-
edge, this is the first reported case of tigecycline-induced se-
vere and sustained hypoglycemia in a non-diabetic patient
who was not on any hypoglycemic agent.
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