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Case Report

ST-elevation myocardial infarction following systemic
inflammatory response syndrome
Ying Tan, Yan Tu, Di Tian, Chen Li, Jian-Kai Zhong, Zhi-Gang Guo

Abstract

Systemic inflammatory response syndrome (SIRS) compli-
cated with ST-elevation myocardial infarction has rarely
been reported, and the precise mechanisms of myocardial
injury remain unclear. Here, we present a case involving a
45-year-old man who developed SIRS secondary to diabetes-
induced infection, and who ultimately developed ST-elevation
myocardial infarction with acute heart failure, fulminant
diabetes, acute liver dysfunction, acute kidney dysfunction
and rhabdomyolysis. The patient eventually recovered due
to early detection, correct diagnosis and powerful treatment.
Clinicians should be aware of this new type of myocardial
infarction, which is induced by inflammatory injury, but is not
due to a primary coronary event such as plaque erosion and/
or rupture, fissuring or dissection.
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Systemic inflammatory response syndrome (SIRS) results from
a variety of severe clinical insults, such as infection, pancreatitis,
trauma, surgery or other critical illness, and its diagnosis'
includes the presence of at least two of the following: (1)
heart rate > 90 beats/min; (2) respiratory rate > 20 breaths/
min or carbon dioxide pressure (PaCO,) < 32 mmHg; (3) body
temperature > 38°C or < 36°C; or (4) leukocyte count > 12 x 10°
cells/l or <4 x 10° cells/l.
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Although the exact mechanisms of SIRS are unclear, in
general, many scholars believe that SIRS is a clinical process that
is characterised by generalised inflammatory hyper-reactivity
caused by various severe clinical insults triggered by infectious
factors and non-infectious host stimulatory agents. Extensive
capillary leakage and mesenchymal oedema caused by various
inflammatory mediators and cytokines lead to reduced blood
perfusion of vital organs, microcirculatory disturbances, shock,
and organ function decline or failure, ultimately resulting in
multiple organ dysfunction syndrome (MODS) and multiple
organ failure (MOF). When SIRS progresses to MODS and
MOF, the mortality rate increases to a range of 30-80%,
depending on the number of failed organs.

Cardiovascular complications of SIRS include shock,
pericardial effusion, and even non-specific ST-T changes in
the electrocardiogram (ECG) that mimic acute myocardial
infarction. However, ST-elevation myocardial infarction
(STEMI) complicated by SIRS has rarely been reported, and
most of the reported cases could not be classified as true
myocardial infarction, according to cardiac enzyme levels and
echocardiographic or angiographic findings.

A literature review performed with PubMed, using the
keywords ‘systemic inflammatory response syndrome (SIRS)’
and ‘ST-elevation acute myocardial infarction (STEMI),
identified few reports in the English language literature between
1990 and 2013. In contrast to our case, two published reports by
Samimi-Fard et al’ and van Diepen et al.* found that patients
with STEMI may present with SIRS after primary percutaneous
coronary intervention (PPCI). Conversely, our case showed that
SIRS may cause STEMI, which is an extraordinary finding,
given the absence of relevant coronary stenosis.

Here, we report a case of SIRS-related myocardial infarction
involving a 45-year-old man who developed SIRS secondary to
diabetes-induced infection, followed by ST-elevation myocardial
infarction with acute heart failure, fulminant diabetes, acute
liver dysfunction, acute kidney dysfunction and rhabdomyolysis.
Awareness of this type of myocardial infarction is critical to
enable prompt diagnosis and treatment in similar cases.

Case report

A 45-year-old man with a history of diabetes was admitted with
cough, polyuria and polydipsia of one week’s duration. The
patient had no medical history of hypertension and myocardial
infarction. Upon physical examination, the patient was found
to have a body temperature of 38.2°C, a respiratory rate of 23
breaths/min, a pulse rate of 106 beats/min and a systolic/diastolic
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blood pressure of 112/82 mmHg. A few moist crackles were
apparent in the patient’s lungs.

Laboratory studies revealed a white blood cell count of
23.02 x 10° cells/l with 88.6% neutrophils, and the following
blood levels: alanine aminotransferase (ALT), 233 U/l (range
0-40); creatinine (Cr), 243.1 umol/l (range 44-133); creatine
kinase (CK), 36 762 U/l (range 26-174); plasma glucose, 49.1
mmol/l; fasting C-peptide, 0.01 ng/ml (range 0.7-1.9); two-hour
postprandial C-peptide, 0.15 ng/ml; glycosylated haemoglobin
(HbA,), 8.4%; and C-reactive protein (CRP), 33.7 mg/l (range
0-5). The patient’s creatine kinase-MB (CK-MB) concentration
was > 500 ng/ml, and his troponin I concentration was > 180 ng/
ml. Arterial blood gas analysis results showed the following: pH,
7.299; PO,, 16.80 kPa; PCO,, 4.01 kPa; base excess (BE), —10.8
mmol/l.

A chest X-ray revealed a pneumonia infection of the lower
right lung. An ECG showed ST-segment elevation in leads II,
III, aVF and V7-V9 (Fig. 1A, B). Echocardiography revealed
decreased left ventricular systolic function (ejection fraction:
32%) with left ventricular inferior and posterior wall motion
abnormalities. Coronary angiography indicated no luminal
narrowing in the left main coronary artery, circumflex or right
coronary arteries, although atherosclerosis was apparent in
the left anterior descending artery, with stenosis of 30% (Fig.
2A-C). Intravascular ultrasound results showed a local plaque
load of 43% in the middle of the anterior descending artery,
with a minimum vessel lumen area of 7.34 mm? (Fig. 2D). Thus,
myocardial infarction induced by coronary atherosclerosis and
plaque rupture was excluded.

From the above findings, the patient was diagnosed with
SIRS and MODS, which included acute inferior and posterior
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Fig. 1. An electrocardiogram showing ST-segment elevation in

leads Il, Ill and aVF (A), and in leads V7-V9 (B).

wall myocardial infarction with acute heart failure, fulminant
diabetes, acute liver dysfunction, acute kidney dysfunction
and rhabdomyolysis. The patient received a series of powerful
treatments, including insulin intravenous infusion, antiplatelet
therapy and anticoagulation therapy with aspirin, clopidogrel
and low-molecular-weight heparin, diuretics, urine alkalisation,
and anti-inflammatory antibiotic therapy.

The patient’s condition improved after treatment for one
week; each organ regained normal function and the patient was
discharged in a good clinical state after a total hospitalisation
of 14 days. The follow-up visit in out-patient service one month
after discharge showed that the patient’s blood test, ECG and
echocardiography results were all normal.

Discussion

Studies have shown that SIRS may produce stress hyperglycaemia,
which has possible detrimental effects on the prognosis of
patients.’ Elevated blood glucose levels may also predict mortality
and length of intensive care unit (ICU) and hospital stay for
trauma patients, and have been associated with infectious
morbidity and prolonged need for mechanical ventilation.®” A
strong link has been described between elevated blood glucose
levels and the risk of critical illness in sepsis and SIRS.® So, for
this patient, whose blood glucose was reported out of range
at 49.1 mmol/l, early active glycaemic control was extremely
important. Two large randomised, controlled clinical trials

Fig. 2. Results of coronary artery angiography and an intra-
vascular ultrasound. (A) the arrow indicates the presence of
atherosclerosis, with a 30% stenosis in the middle of the left
anterior descending artery. (B) and (C) normal blood flow in

the circumflex and right coronary arteries. (D) the arrow indi-
cates a local plaque load of 43% in the middle of the anterior
descending artery and a minimum vessel lumen area of 7.34
mm?, as revealed by an intravascular ultrasound.
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Table 1. Clinical classification of myocardial infarction (MI), as

proposed at the 2007 ESC/ACCF/AHA/WHF consensus conference
Type of MI Description

Type 1 Spontaneous MI related to ischaemia due to a primary
coronary event such as plaque erosion and/or rupture,
fissuring or dissection

Type 2 MI secondary to ischaemia due to either increased oxygen
demand or decreased supply, e.g. coronary artery spasm,
coronary embolism, anaemia, arrhythmias, hypertension
or hypotension

Type 3 Sudden unexpected cardiac death

Type 4a MI associated with primary percutaneous coronary inter-
vention (PPCI)

Type 4b MI associated with stent thrombosis as documented by
angiography or at autopsy

Type 5 MI associated with coronary artery bypass grafting (CABG)

have demonstrated that maintenance of normoglycaemia with
intensive insulin therapy may reduce morbidity and mortality
rates in critically ill patients.”'

The case reported here represents true myocardial infarction,
based on the changes in cardiac enzyme levels, as well as
echocardiographic and ECG findings. To our knowledge, this is
the first reported case of SIRS-induced myocardial infarction.
Different from previous reports, there was no relevant coronary
stenosis in this case, as shown by the coronary angiography and
IVUS (Fig. 2).

A new clinical classification of myocardial infarction was
proposed in the 2007 ESC/ACCF/AHA/WHF consensus
conference," and clinically various types of myocardial
infarction were classified by pathogenesis, as described in
Table 1. In the present case, the myocardial infarction should
be classified as type 2, and cardiac damage induced by SIRS is
likely to be the most probable mechanism of acute myocardial
infarction. Additionally, a hypodynamic circulation, especially
one reflected in a notable reduction in the ejection fraction
(32%) by echocardiography, as in this case, may also be related
to myocardial infarction.

In recent years, many researchers have suggested that local
and systemic inflammation may play an important role in the
occurrence, development and complications of acute coronary
syndrome (ACS)." However, coronary angiography is essential
to avoid the potentially lethal consequences of thrombolytic
therapy in this type of myocardial infarction.

In summary, according to the results of glycated haemoglobin
and the patient’s medical history, we may infer that the patient
had a medical history of diabetes that was not well controlled.
Pneumonia infection was induced by diabetes; therefore, we
speculated that the patient developed SIRS secondary to
diabetes-induced infection. As a result, a large number of
inflammatory factors, including C-reactive protein, may have
damaged the patient’s pancreas, heart, liver, kidney and skeletal
muscle, leading to MODS.

Conclusion

The present case demonstrates that SIRS may lead to multiple
organ damage, and even to a clinical performance of coronary

artery disease mimicking acute myocardial infarction. Urgent
diagnosis by angiography is required. To enable prompt
diagnosis and effective treatment in similar cases, clinicians
should be aware of this type 2 myocardial infarction. Patients
who smoothly obtain an inflammatory reaction peak under
active treatment will likely experience good results.

No external financial support was provided. We thank the patient for his
cooperation and for providing the photographic material.

References

1. Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM, Knaus WA, et
al. Definitions for sepsis and organ failure and guidelines for the use of
innovative therapies in sepsis. The ACCP/SCCM Consensus Conference
Committee. American College of Chest Physicians/Society of Critical
Care Medicine. Chest 1992; 101: 1644-1655.

2. Baue AE, Durham R, Faist E. Systemic inflammatory response
syndrome (SIRS), multiple organ dysfunction syndrome (MODS),
multiple organ failure (MOF): are we winning the battle? Shock 1998;
10: 79-89.

3. Samimi-Fard S, Dominguez-Rodriguez A, Abreu-Gonzalez P, Enjuanes-
Grau C, Blanco-Palacios G, Hernandez-Baldomero IF, et al. Role
of myeloperoxidase as predictor of systemic inflammatory response
syndrome in patients with ST-segment elevation myocardial infarction
after primary percutaneous coronary intervention. Am J Cardiol 2009;
104: 634-637.

4. Van Diepen S, Vavalle JP, Newby LK, Clare R, Pieper KS, Ezekowitz
JA, et al. The systemic inflammatory response syndrome in patients
With ST-segment elevation myocardial infarction. Crit Care Med 2013;
41: 2080-2087.

5. Vanhorebeek I, Langouche L, van den Berghe G. Tight blood glucose
control with insulin in the ICU: facts and controversies. Chest 2007;
132: 268-278.

6. Bochicchio GV, Sung J, Joshi M, Bochicchio K, Johnson SB, Meyer W,
et al. Persistent hyperglycemia is predictive of outcome in critically ill
trauma patients. J Trauma 2005; 58: 921-924.

7. Jacobi J, Bircher N, Krinsley J, Agus M, Braithwaite SS, Deutschman
C, et al. Guidelines for the use of an insulin infusion for the manage-
ment of hyperglycemia in critically ill patients. Crit Care Med 2012; 40:
3251-3276.

8. Capes SE, Hunt D, Malmberg K, Pathak P, Gerstein HC. Stress hyper-
glycemia and prognosis of stroke in nondiabetic and diabetic patients: a
systematic overview. Stroke 2001; 32: 2426-2432.

9. Van den Berghe G, Wouters P, Weekers F, Verwaest C, Bruyninckx F,
Schetz M, et al. Intensive insulin therapy in critically ill patients. N Engl
J Med 2001; 345: 1359-1367.

10.  Van den Berghe G, Wilmer A, Hermans G, Meersseman W, Wouters PJ,
Milants 1, ez al. Intensive insulin therapy in the medical ICU. N Engl J
Med 2006; 354: 449-461.

11. Thygesen K, Alpert JS, White HD, Joint ESCAAHAWHFTF{tRoMI.
Universal definition of myocardial infarction. Eur Heart J 2007; 28:
2525-2538.

12.  Fiechter M, Ghadri JR, Jaguszewski M, Siddique A, Vogt S, Haller
RB, et al. Impact of inflammation on adverse cardiovascular events in
patients with acute coronary syndromes. J Cardiovasc Med (Hagerstown)
2013; 14: 807-814.




	OFC
	IFC
	CVJA 26.3
	IBC
	OBC



