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Multiple organ dysfunction syndrome, an unusual
complication of heroin intoxication: a case report
and review of literature
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Abstract: Multiple organ dysfunction syndrome (MODS) has rarely been described in patients with heroin intoxication. Here, we report a rare case of MODS involving six organs, due to heroin intoxication. The patient was a 32-yearold Chinese man with severe heroin intoxication complicated by acute pulmonary edema and respiratory insufficiency, shock, myocardial damage and cardiac insufficiency, rhabdomyolysis and acute renal insufficiency, acute
liver injury and hepatic insufficiency, toxic leukoencephalopathy, and hypoglycemia. He managed to survive and
was discharged after 10 weeks of intensive care. The possible pathogenesis and therapeutic measures of MODS
induced by heroin intoxication and some suggestions for preventing and treating severe complications of heroin
intoxication, based on clinical evidence and the pertinent literature, are discussed in this report.
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Introduction
MODS is most commonly encountered in
patients with trauma, sepsis, or shock [1], and
has rarely been described in cases of heroin
intoxication. Here, we report a rare case of
MODS involving six organs due to heroin intoxication, and discuss the pathogenesis and therapeutic measures.
Case presentation
The Ethics Committee of Gongli Hospital,
Pudong New Area, Shanghai approved our
study. The reference number is 20140625.
A 32-year-old Chinese man was found to be
unconsciousness, and was admitted to our
emergency department 3 hours later. Upon
admission, he appeared to be dyspneic, orthopneic, cyanotic, sweaty, and coughed up a large
quantity of frothy, blood-tinged sputum. He had
shallow breathing with a respiratory rate of 6
breaths per minute, temperature of 37.1°C,
pulse rate of 114 per minute, and blood pres-

sure of 65/46 mmHg. His bilateral pupils were
miotic (1.5 mm) and reacted sluggishly to light.
He was in a deep coma with Glasgow Coma
Score (GCS) of 3 points. We observed bubbling
rales throughout both lung fields during the
examination of his chest.
According to the laboratory tests, he had leukocytosis, hypoglycemia, and an elevation of myoglobin, troponin-I, NT-proBNP, CK, CK-MB, LDH,
serum Cr, BUN, AST, and ALT levels in blood
(Table 1). He was observed to have 3+ myoglobinuria according to urine analysis. The following findings were obtained during blood gas
analysis: severe acidosis (pH, 6.99), CO2 retention (PaCO2, 70 mmHg), and severe hypoxemia
(PaO2, 35 mmHg; SaO2, 61%; Table 2). Monoacetylmorphine and morphine were also
detected in urine during toxicological analysis.
Based on a computed tomography (CT) scan of
his chest, he was found to have bilateral fluffy
infiltrates and exudates, pulmonary interstitial
congestion and edema, and bilateral small
pleural effusion (Figure 1A). During his head CT
scan, extensive symmetric low attenuation
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Table 1. Laboratory test results of patient during first two weeks
WBC (10 /l)
Troponin-I (ng/ml)
CK (u/l)
CKMB (ng/ml)
myoglobin mb (ng/ml)
Cr (umol/l)
BUN(mmol/L)
AST (u/l)
ALT (u/l)
NT-proBNP (pg/ml)
Blood sugar (mmol/l)
Myoglobinuria
9

Day 1
19.13
9.67
454.50
70.70
2000
241
8.30
155.00
61.00
356
2.01
+++

Day 2
21.43
5.49
10120
148.2
1267
127
11.70
216.20
105.40
1280
5.3
+++

Day 3
19.87
1.0
2200
102
830
84
9.4
210
156
835
8.7
+

Day 5
11.39
0.4
577.2
40.6
145
58
12.3
206
330
410
5.4
-

Day 7
15.59
0.030
135
22
55
52
7.0
150
116
—
8.1
—

Day 14
9.59
—
—
—
—
48
6.7
57
36
—
6.6
—

Normal range
4.0~10.0
<0.034
26.0~140.0
0.0~24.0
0.0~61.5
41.0~144.0
2.80~8.20
<65.0
<40.0
<500.0
3.9~5.6
—

Table 2. Vital sign and oxygenation of patient during hospitalization
Before
treatment
T (°C)
P (beat/min)
RR (beat/min)
BP (mmHg)
Pupil (mm)
GCS
CVP (mmHg)
FiO2 (%)
PEEP (cmH2O)
PaO2 (mmHg)
PaCO2 (mmHg)
PaO2/FiO2

37.1
114
6
65/46
1.5/1.5
3
—
21
—
35
70
170

Day 1
38.2
116
16
94/55
2/2
3
12
100
5
85
50
85.30

Day 2
38.3
122
14
105/57
1.5/1.5
3
10
70
5
113
33
161

involving the cerebellum, brain stem, basal
ganglia region, and cerebral white matter were
observed (Figure 1B, 1C). Sinus tachycardia
was observed in his ECG. His CVP was 12
mmHg.
The patient was diagnosed with severe heroin
intoxication complicated by acute pulmonary
edema and respiratory insufficiency, shock,
myocardial damage and cardiac insufficiency,
rhabdomyolysis and acute renal insufficiency,
acute liver injury and hepatic insufficiency, toxic
encephalopathy, and hypoglycemia. Endotracheal intubation was performed on the
patient and mechanical ventilation was initiated. He was administered a bolus of 50% glucose (50 mL) to correct for hypoglycemia, an
infusion of naloxone for detoxification, dopamine and volume loading to correct for shock,
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Day 3
37.8
66
17
107/55
3/3
3
10
40
5
114
37
285

After treatment
Day 5
Day 7
37
37.7
79
72
21
23
144/80
119/61
3/3
4/4
8
8
14.5
11.5
40
40
3
0
104
96
33.80
36.70
260
240

Day 14
38.2
80
18
131/60
3.5/3.5
10
—
40
0
98
41
245

Day 81
36.9
116
20
145/85
4
15
—
29
0
97
42.4
334

and sodium bicarbonate to alkalinize urine.
Furthermore, he was administered glycerol
fructose and human blood albumin for treating
cerebral edema and mild hypothermia therapy
for protecting cerebral cells. Supporting care
was provided for the functioning of organs,
such as the heart, brain, lungs, liver, and
kidneys.
On the 2nd day, the patient’s respiratory and
circulatory functions were improved, and vital
signs became stable (Table 2). On the 7th day,
his serum myoglobin level and myocardial
enzyme spectrum were restored to normal;
clearing of the bilateral lung fields was observed
on a follow-up chest CT scan (Figure 1D). On
the 14th day, the patient’s serum Cr, BUN, AST,
and ALT levels were restored to normal.
Furthermore, the patient’s consciousness
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Figure 1. CT scan of chest revealed bilateral fluffy infiltrates and exudation, pulmonary interstitial congestion and
edema, bilateral small pleural effusion (A). CT scan of head revealed marked low attenuation involving basal ganglia
region (B), and cerebral white matter (C). After treatment, follow up CT scan of chest showed clearing of bilateral
lung field (D). Follow up CT scan of head showed improvement of low attenuation in basal ganglia region (E), and
cerebral white matter (F).

improved (GCS, 10 points). However, he had
increased muscle tension in all four limbs; the
muscle force in both arms and legs was 2/5
and 3/5, respectively. The Babinski sign was
positive in both lower limbs. Tracheotomy was
performed because the patient required further mechanical ventilation support for respiration. Three weeks later, the patient’s consciousness recovered and respiratory function was
restored. Therefore, the patient was successfully weaned-off the mechanical ventilation.
Ten weeks later, an improvement of leukoencephalopathy (Figure 1E, 1F) was observed in a
follow-up head CT scan, and the patient was
discharged.
Discussion
Various complications of heroin intoxication,
such as pulmonary edema [2], shock [3], myocardial damage, acute renal failure [4], rhabdomyolysis [5, 6], and leukoencephalopathy [7-10]
have been described in the literature. However,
MODS induced by heroin intoxication is rarely
reported. A case of heroin intoxication with
damage and dysfunction to six organs has not
been previously reported.
11828

There are various hypotheses for the pathogenesis of heroin intoxication complications,
including the primary toxic role of heroin [4],
hypoxia [11], ischemia-reperfusion injury [6,
12], anaphylactic reactions, and the toxic role
of adulterants [13]. However, recent investigators did not find enough evidence to support
the hypotheses of anaphylactic reactions and
the toxic role of adulterants [6, 14].
Possible causes of MODS in this case include
hypoglycemia, prolonged hypoxia, and ischemia caused by respiratory and circulatory
depression due to heroin intoxication [3, 15].
These causes can lead to organ edema and
dysfunction [16] because ischemia and hypoxia
can result in acidosis and increase capillary
permeability. In addition, ischemia and hypoxia
directly affect the ATP synthesis of cells, which
result in damage to cell membranes, mitochondria and lysosomes, and eventually lead to cell
apoptosis and necrosis [1, 16, 17]. Hypoglycemia decreases anaerobic glycolysis and
accelerates the depletion of ATP in hypoxia,
which further increases damage to tissues and
organs [1, 18]. Ischemia-reperfusion produces
a large quantity of oxygen free radicals, which
Int J Clin Exp Pathol 2015;8(9):11826-11830
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can also cause damage to tissues and organs
[12]. Rhabdomyolysis can cause the release of
cell contents into blood, which further damages
tissues and organs [4]. Cell apoptosis and
necrosis, and damage to tissues and organs
eventually lead to MODS. Based on these findings, we thought that the pathogenesis of
MODS induced by heroin intoxication should be
the consequences of the primary toxic role of
heroin, hypoglycemia, prolonged hypoxia, and
ischemia-reperfusion injury.
Mortality is higher among patients of heroin
intoxication complicated by MODS, if they do
not receive timely and effective medical care
[19]. Therefore, therapeutic measures should
include timely and effectively treating respiratory and circulatory failure to correct for ischemia and hypoxia, and supporting and protecting the main organ functions.
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