
Introduction

Acarbose , an α-glucosidase inhibitor , interferes

with the degradation of starches, dextrins, maltose ,

and sucrose into monosaccharides, and its hypoglyce-

mic effect in patients with type 2 diabetes mellitus is

well established1－3. Acarbose are believed to be a safe

agent , and severe side effects have rarely been re-

ported. However, recent reports reveal the existence

of a potential risk of developing ileus from

α-glucosidase inhibitors4－7.

We encountered an elderly diabetic patient treated

with acarbose who developed ileus which was trig-

gered by administration of drugs with anticholinergic

properties for the common cold.

Case Report

A 69-year-old type 2 diabetic man was admitted due

to diabetic gangrane on 19 February 1999. He under-

went a subtotal gastrectomy for gastric cancer in

1988. Type 2 diabetes mellitus was also diagnosed at

that time. He had been treated with insulin for diabe-

tes mellitus in our outpatient department. His blood

glucose control was poor. Bilateral foot numbness was

noted at age 67. He started 300 mg�day of acarbose
t.i.d. before each meal on 11 November 1997. His fami-

ly history revealed that his mother had type 2 diabe-

tes mellitus. He had a smoking history from age of 20

to 50 years old（50 cigarettes�day）and used to drink
360 cc of sake every evening.

On admission, he was 160 cm in height and 52 kg in

weight（body mass index 20.3）. He had a temperature

of 37.0℃, a heart rate of 80 beats�min（regular）, and
a blood pressure of 138�78 mmHg. He had diabetic
retinopathy（Scott IIIa）on funduscopic examination.

There was no abnormality in his chest or abdomen

and there was no lymphadenopathy . Arteria pedia

dorsalis pulse was palpable on both sides. The tendon
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Table 1　The clinical characteristics of cases of ileus associated with α-glucosidase inhibitors treatment

PastTherapy/PeriodDoseMedicineAge/AuthorNo historyPrognosis（mg/day）Sex

Conserv.1M100 → 200Acarbose75/MOhno T6）

（1995）
1

Ilus operatedDied12D150Acarbose68/M2
Appe.Conserv.3M150 → 300Acarbose63/M3

Conserv.2M300Acarbose75/F4
Appe.Operated1M150Acarbose71/F5
Hystere.Operated2M150Acarbose70/F6

Appe. Gastrec.Conserv.1M0.6 → 0.9Voglibose66/M7
Appe. Hystere.Conserv.6D0.6Voglibose62/F8

Conserv.15D0.6Voglibose63/FHayashi R7）

（1996）
9

Conserv.1M150 → 300Acarbose39/FNishii Y5）

（1996）
10

Conserv.1M100 → 150Acarbose49/FOdawara M4）

（1997）
11

Appe. Chole.Conserv.15M300Acarbose69/MPresent case12

→ : increased dosage, M: month（s）, D: days, Conserv.: conservative therapy, Appe.: appendectomy, 
Hystere.: hysterectomy, Gastre.: gastrectomy, Chole.: cholecystectomy

reflexes were symmetrically diminished in the lower

limbs. There was paresthesia and diminished vibra-

tion sense in the lower limbs.

Urinalysis showed glycosuria（＋）and proteinuria

（2＋）. Liver function and electrolyte levels were nor-

mal. C-reactive protein（CRP）was 0.5 mg�dl, fasting
plasma glucose: 193 mg�dl, HbA1C: 10.3％, total cho-
lesterol: 203 mg�dl, high density lipoprotein（HDL）-
cholesterol: 71 mg�dl , triglyceride: 63 mg�dl , BUN:
25.9 mg�dl and serum creatinine 1.66 mg�dl. The uri-
nary albumin excretion rate was 479 mg�day. His cre-
atinine clearance was 38.8 l�day. Chest X-ray and ab-
dominal X-ray revealed no abnormality, and an elec-

trocardiogram showed a normal range. An abdominal

echogram and computed tomography（CT）scan

showed no abnormality in the pancreas or spleen.

During hospitalization, he was treated with 24 units

of regular insulin and 300 mg�day of acarbose . On
February 25,1999, the patient developed a low grade

fever, cough, nasal discharge and was given 3.0 g�day
of PL� granule（Sankyo Co. Ltd., Tokyo）. The next

day, he suffered from sudden abdominal pain, nausea

and vomiting. His abdomen was distended and tym-

panitic with diffuse tenderness and absent bowel

sounds. Abdominal X ray showed abnormal accumu-

lation of gas in the intestines with niveau（Fig. 1）, in-

dicating a paralytic ileus. At this time, the leukocyte

count was 5,300�mm3 with granulocytosis , and C-
reactive protein was 0.4 mg�dl . Random sample

plasma glucose was 186 mg�dl , and urinary ketone
bodies were negative. The laboratory data were oth-

erwise unremarkable. Fluid and antibiotics（piperacil-

lin sodium of 2 g�day）were given, and oral intake and
acarbose were withheld. After 2 days, the ileus spon-

Fig. 1 Abdominal X-ray showing abnormal accumu-
lation of gas in the intestines with niveau, indi-
cating a paralytic ileus.
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taneously resolved . Ileus did not recur and he has

been free from any gastrointestinal symptoms since

then. Upper and lower gastrointesinal investigations

showed no abnormalities without any obstruction.

Discussion

We report here an elderly diabetic patient taking

acarbose, an α-glucosidase inhibitor , who developed

ileus after administration of a compound“cold”rem-

edy with anticholenergic properties.

Acarbose, a pseudotetrasaccharide of microbial ori-

gin , reversibly inhibits α-glucosidases of the brush

border membrane of the small intestine, which are es-

sential for the degradation of starch, dextrins, maltose,

and sucrose to absorbable monosaccharides. The side

effects of acarbose consist primarily of gastrointesti-

nal symptoms related to complex carbohydrates de-

livered to the large colon. Fermentation of undigested

carbohydrates by colonic bacteria is known to cause

increased flatulence , soft stools , and abdominal dis-

comfort but these symptoms are mostly of mild to

moderate intensity2. However, ileus has been reported

recently in Japan4－7.

The clinical characteristics of 11 previously re-

ported cases of ileus associated with α-glucosidase in-

hibitors treatment as well as the characteristics of the

present patient are listed in Table 14－7 . Their ages

ranged from 39 to 75 years. There were 5 male and 7

female patients . Ten of the 12 cases were over 60

years of age and 7 had history of abdominal surgery.

Two non-elderly diabetic patients without any history

of abdominal operation or gastroenteropathy have

been reported in Japan4,5. However, in 5 cases, includ-

ing these two non-elderly cases, ileus developed rap-

idly after the increase of α-glucosidase inhibitor dos-

age4－6 . Two were operated on . The prognosis was

good, except for one case who died. In all patients ex-

cept our case, the duration of α-glucosidase inhibitor

treatment until ileus occurred ranged from several

days to three months. Fifteen months elapsed before

the development of ileus in the present case. In con-

trast to the majority of previously reported cases, our

case had a long-standing history of treatment with

acarbose. The present patient had diabetic triopathy.

Therefore the paralytic ileus may have been due to

gastrointestinal dysfunction（gastroparesis）caused

by diabetic neuropathy. Gastroparesis is a well recog-

nized complication of diabetic patients with auto-

nomic neuropathy9 or with a history of gastrectomy10.

Gastroparesis can cause nausea, vomiting, anorexia ,

early satiety , chaotic glycaemic control and unex-

plained weight loss9, and also may be a feature of in-

testinal pseudo-obstruction11. However, there were no

symptoms such as chronic nausea, vomiting, anorexia

or early satiety in our case.

We speculate that topical use of PL� granules might

have contributed to the development of ileus in this

case. It is a well known fact that elderly people who

are troubled with constipation may notice a worsen-

ing of symptoms when taking a drug with anticholin-

ergic properties12 . PL� granules are a compound

“cold”remedy and consist of salicylamide , aceta-

minophen , anhydrous caffeine and promethazine

methylenedisalicylate. Promethazine hydrochloride is

one of the first-generation H1 antagonists and pos-

sesses cosiderable anticholinergic activity13 . Drugs

with anticholinergic effects are used extensively in

elderly persons12 . Major classes of drugs with anti-

cholinergic effects are belladonna alkaloids , anti-

parkinson drugs , tricyclic antidepressants , antipsy-

chotics, antihistamines, and some antiarrhythmics.

An interesting fact is that ileus has not been docu-

mented as a side effect of α-glucosidase inhibitors in

Caucasians . The cause of this discrepancy is un-

known. Nishii et al5 speculate that this difference may

be due at least in part to the abundance of carbohy-

drates and fiber in the Japanese diet compared with

the Western diet. Hara et al14 revealed that the per-

centage of carbohydrates in all calorie sources was an

important factor for the expression of the effects of α-

glucosidase inhibitors.

Previous reports6,7 and our case indicate that his-

tory of an abdominal operation and relatively old age

are important risk factors for ileus due to α-

glucosidase inhibitors. In addition, when increasing α-

glucosidase inhibitor dosage or administering drugs

with anticholinergic effect, doctors should monitor the

patient's status closely and, if severe abdominal symp-

toms develop, must consider discontinuing treatment

with α-glucosidase inhibitors.
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