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Although pneumonia is the hallmark of Mycoplasma pneumoniae infections, it has been associated

with protean manifestations such as extrapulmonary involvement. Herein, a rare case of mononuclear

syndrome with acute hepatitis and erythema multiforme revealed as M pneumoniae infection without
lung involvement is reported. A 30-year-old man, previously healthy, presented with fever and rash
with acute hepatitis: AST 603 IU/L, ALT 747 IU/L, prothrombin time 52%. Peripheral blood smears
indicated monocytosis with atypical lymphocyte. Bone marrow biopsy revealed increased plasma cell
infiltration. M pneumoniae infection was detected by serology testing. After treatment with macro-
lide, clinical symptoms and signs and serological tests were fully resolved. Diagnosis of this etiologic
association is important when patients present with various clinical syndromes without pneumonia,
because only specific antimicrobial therapy is effective against M pneumoniae.

ycoplasma pneumoniae is a member of the

Mollicutes class, the smallest and most un-

usual group of self-replicating prokaryotes
that is distinguished from other bacteria by the absence
of a cell wall. Although M pneumoniae has been fre-
quently described as one of the most common causes
of community-acquired pneumonia (CAP), there has
been increasing evidence to implicate this organism
as the cause of a wide range of extrapulmonary mani-
festations in neurologic, cardiovascular, dermatologi-
cal, gastrointestinal, hematological, musculoskeletal,
sensory organ, and urogenital tract systems.” There
are also published reports on extrapulmonary diseases
in adults who do not have associated respiratory tract
infections.>* Here, an unusual case of an adult patient
who presented with acute hepatitis with mononuclear
syndrome and erythema multiforme caused by M pneu-
moniae and who was successfully treated with levoflox-
acin is described.

CASE

A 30-year-old man with a 7-day history of fever and my-
algia was hospitalized at the Korea University Hospital,
Seoul, South Korea. He had no history of travel or

any type of allergic reaction. However, he had been
consuming a combination of trimethoprim and sulfa-
methoxazole since the previous month for a perianal
fistula. He had stopped the antibiotic treatment 5 days
earlier due to fever. On admission, his body tempera-
ture was 38.7°C with a heart rate of 80 beats per min-
ute and a respiratory rate of 18 breaths per minute.
Physical examination revealed tenderness on the right
upper quadrant area and erythema multiforme on his
trunk (Figure 1A). However, he did not complain of
itching. The initial complete blood count showed he-
moglobin levels of 14.9 g/dL; a platelet count of 170
000/uL; and a white blood cell (WBC) count of 11 090/
pL, comprising 40.6% neutrophils, 18.6% monocytes,
31.8% lymphocytes, 6.4% eosinophils, 2.6% basophils,
and 5% atypical lymphocytes, a distribution consistent
with mononuclear syndrome. Blood chemistry showed
an aspartate aminotransferase (AST) concentration of
504 IU/L, alanine aminotransferase (ALT) concentration
of 578 IU/L, p-glutamyl transpeptidase (GGT) concen-
tration of 209 IU/L, alkaline phosphatase (ALP) con-
centration of 157 IU/L, total bilirubin concentration of
1.18 IU/L, and lactate dehydrogenase concentration of
1148 IU/L. Other laboratory tests showed a prothrom-
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Figure 1. (A) Erythema multiforme on the trunk, showing target lesions. (B) Peripheral blood morphology demonstrating atypical

M PNEUMONAIE INFECTION

lymphocytes with irregular margins and abnormal granules (Wright-Giemsa, 100x). (C) Bone marrow biopsy showing increased plasma
cell infiltration (hematoxylin and eosin, x400). (D) Bone marrow biopsy with plasma cells positive for CD138 arranged in a membranous

pattern (CD 138 stain, x400).

bin time of 15.2 second (74%; international normalized
ratio [INR], 1.20), erythrocyte sedimentation rate of
13 mm/h, and C-reactive protein level of 81.25 mg/L.
Peripheral blood smears indicated normocytic normo-
chromic anemia, monocytosis with atypical lymphocyte,
moderate leukocytosis, and neutrophilia with toxic neu-
trophil changes (Figure 1B). The patient was exam-
ined for the major causes of mononuclear syndrome
with acute hepatitis: serologic tests for hepatitis A, B,
C, and E; anti-Epstein-Barr virus viral-capsid antigen-
immunoglobulin (Ig) M; and anti-cytomegalovirus-IgM
and human immunodeficiency virus antibody and anti-
gen combination assays were all negative. Autoimmune
hepatitis was excluded because of the following results:
anti-nuclear antibodies, negative; anti-mitochondrial
antibodies, negative; smooth muscle antibody, nega-
tive; antibody to liver and kidney microsomes type 1,
negative; and IgG level of 956 mg/dL. Furthermore,
there was no evidence of hemochromatosis or Wilson

disease: ferritin level of 888 ng/mL, serum iron level of
20 pg/dL, transferrin saturation of 10.1%, ceruloplasmin
level of 31.7 mg/dL, and serum copper level of 134 pg/
dL. Abdominal computed tomography showed reactive
gallbladder wall thickening and minor lymphadenopa-
thy around the aorta and portal vein. Chest radiography
showed no significant shadows. The patient was treat-
ed for 1 week with conservative management without
antibiotics.

On the eighth day of hospitalization, the patient’s
body temperature increased to 40°C, and he had ab-
dominal distension due to ascites. Liver function tests
revealed increased levels of AST (603 IU/L), ALT (747
IU/L), GGT (231 IU/L), ALP (200 IU/L), and total bilirubin
(3.86 1U/L), and increased prothrombin time (18.7 sec-
onds, 52%, INR 1.57). To exclude spontaneous bacterial
peritonitis and relieve abdominal discomforts, diagnos-
tic and therapeutic paracentesis was performed. In to-
tal, approximately 2 L of the ascites was drained from
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his abdomen. Fluid analysis revealed a WBC count of
380 per mm? (3% neutrophils, 89% lymphocytes, and
8% monocytes), albumin levels of 1.5 g/dL, protein lev-
els of 3.0 g/dL, and a serum-ascites albumin gradient
(SAAG) of 1.3, values consistent with portal hyperten-
sion. The transthoracic echocardiography was normal,
and liver ultrasonography revealed only non-specific
findings. Owing to the high bleeding risk due to the
prolonged prothrombin time, a liver biopsy was not
performed. Bone marrow biopsy revealed increased
plasma cell infiltration (Figure 1C and 1D). The M
pneumoniae IgM antibody titer on enzyme immunoas-
say (EIA) was 1:80 on admission. However, it increased
to 1:640 on the 10th day of hospitalization (Table 1).
Repeated tests for cold agglutinins were negative. On
the 10th day of hospitalization, the patient was adminis-
tered levofloxacin (500 mg/day for 17 days), 3 days after
which the fever resolved. The patient was discharged in
good condition, with marked improvement in ascites
(Table 1). No relapse was noted over a 3-month follow-
up period after completion of the antibiotic therapy,
and the M pneumoniae IgM antibody titer decreased
to 1:80.

DISCUSSIONS

Since M pneumoniae was first isolated from the sputum
of a patient with atypical pneumonia in 1944, this organ-
ism has been the most common pathogen associated
with atypical CAP in adults, accounting for 11% to 15%
CAP cases worldwide. M pneumoniae infection occurs
in epidemics that occur periodically every 3 to 7 years.
In South Korea, approximately 3-year cycles of pneu-
monia caused by M pneumoniae have been observed
in children since the mid-1980s. Interestingly, since the
1990s, this epidemic pattern has been interrupted, with
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a trend toward longer cyclic epidemics and a broader
age distribution of susceptible groups and more adult
patients.® However, data are limited in adults.

Although pneumonia has been a hallmark of M
pneumoniae infection, its clinical significance is not
confined solely to respiratory tract infections. The case
discussed here had hepatic, dermatological, hemato-
logical, and cardiovascular manifestations without lung
involvement. Direct invasion by locally induced cyto-
kines, neurotoxin production, vascular occlusion by vas-
culitis or thrombosis, and an immune-mediated process
such as autoimmunity have been suggested as possible
mechanisms.® Particularly, there have been 3 cases of M
pneumoniae infection in adults with liver involvement
and no signs of pneumonia.®>’® However, there has
been no prior report on mononuclear syndrome with
acute hepatitis associated with mycoplasma infection
in children and adults.

The SAAG helps clinicians determine the pres-
ence (SAAG>1.1) or absence of portal hypertension
(SAAG<1.1). Therefore, a SAAG of 1.3 is suggestive of
ascites resulting from portal hypertension. On the basis
of a WBC count <500 per mm?®, a polymorphonuclear
count <250 per mm?, SAAG =1.1, and a total protein
level 22.5 g/dL, clinicians can identify cardiac diseases
to be a cause of ascites. However, the transthoracic
echocardiograph was normal, and the patient had no
underlying cardiac diseases. If the total protein level
was <2.5 g/dL, ascites could be a case of uncompli-
cated cirrhotic ascites. On the contrary, patients with
acute hepatitis and ascites may present normal total
protein levels in the early stage of the disease, as in the
case reported. Although it is difficult to determine the
definite cause of ascites, the possibility of it resulting
from acute hepatitis cannot be excluded.

Table 1. Clinical progress and laboratory parameters before and after the administration of antibiotics.

Before antibiotic therapy

After antibiotic therapy

Days after admission 1 5

AST, IU/L 504 603
ALT, IU/L 578 747
TB, mg/dL 1.18 3.86
INR 1.21 1.72
aPTT, s 32.3 37.2

Mycoplasma pneumoniae
IgM antibody titer

11 15 18 Discharge*
381 158 65 23
122 77 46 31
10.3 6.59 3.94 1.13
1.49 0.99 - -

17.9 - - -
1:640 1:640 1:320 1:80

*A month after discharge from the hospital.

ALT: Alanine aminotransferase, aPTT: activated partial thromboplastin time, AST: aspartate aminotransferase, IgM: immunoglobulin M, INR: international

normalized ratio, TB, total bilirubin.
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Several diagnostic serologic methods are available
for epidemiological studies or clinical diagnosis of M
pneumoniae infection; however, they are not standard-
ized. This case showed a fourfold IgM and IgG titer
increase on EIA during the acute phase compared to
the convalescent phase. Measurement of specific M
pneumoniae IgM antibodies for diagnosis during the
early phase of M pneumoniae infection has been pos-
sible with EIA because it is commercially available, with
sensitivities and specificities of 35% to 77% and 49%
to 100%, respectively. However, because these assays
have low diagnostic yields within a week after onset
of initial infection, misdiagnosis or late diagnosis is a
possibility during this period, as in this case. Delays in
diagnosis can directly affect the clinical outcome. Thus,
paired-sample serologic tests are needed for definitive
and rapid diagnosis.

Trimethoprim-sulfamethoxazole has been known
to cause hepatitis, although serious toxicity is a rare
event.8? It is challenging to indicate a causal asso-
ciation between a drug and hepatic injury, especially
when there are more than 1 factor. In this case, an
objective causality assessment based on the Council
for International Organizations of Medical Sciences/
Roussel Uclaf Causality Assessment Method (CIOMS/
RUCAM) scale, which reflects hepatic injury to be due
to a specific medication, suggests that trimethoprim—
sulfamethoxazole did not cause fulminant hepatitis in
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the patient. The score of 4 points, indicates that a spe-
cific drug was not the cause of hepatitis.™
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ae should be added to the list for the differential di-
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antibiotics are required to prevent potentially severe
infection.
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