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Abstract:

A 55-year-old man treated with polycythemia vera visited our hospital, complaining of left abdominal pain
and dyspnea. He had received minocycline infusions three weeks earlier for mycoplasma pneumonia.
Contrast-enhanced computed tomography revealed pulmonary embolism and splenic infarction. Ultrasonogra-
phy of the vein in the forearm revealed a thrombus filling the distal brachial veins to the radial veins on both
sides. His condition improved after anticoagulant therapy, and right and left shunts were detected on trans-
esophageal echocardiography. This suggested that thrombus in the forearm may have been the source of the
embolism.
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Introduction

In patients with polycythemia vera (PV), cardiovascular
conditions and hematological changes account for 45% and
13% of all deaths, respectively (1). Although PV is known
to cause thrombosis, the rapid and long-term intravenous ad-
ministration of minocycline is also associated with an in-
creased risk of thrombophlebitis (2). While several cases of
pulmonary embolism (PE) following superficial vein throm-
bosis (SVT) in the lower extremities have been reported (3),
relatively few cases of PE following SVT in the upper ex-
tremities have been described (4, 5).

We herein report a rare case of PV with PE and paradoxi-
cal embolism after infusion of minocycline.

Case Report

A 55-year-old man with PV (diagnosed with JAK2Y""
mutation-positive PV 8 years ago) was admitted to the De-

partment of Hematology. Despite receiving treatment with
hydroxyurea and aspirin, his control of PV gradually be-
came poor. Two years ago, the treatment was changed to
oral ruxolitinib, following which control was regained, and
his spleen started to shrink. Myelofibrosis developed for a
year, and the hemoglobin level was subsequently maintained
at around 10.0 g/dL.

However, on this occasion, he complained of a seven-day
history of dyspnea and dry cough, and the symptoms per-
sisted even once he was hospitalized. Mycoplasma pneumo-
nia was strongly suspected based on chest computed to-
mography (CT), various investigations, and his clinical
symptoms. Minocycline was infused for five days to treat
the mycoplasma pneumonia. However, each intravenous
dose caused vascular pain and was discontinued immediately
after initiation. At this time, no pigmentation or induration
was observed in either forearm. After the infusion of mino-
cycline for two days, an increase in D-dimer levels was ob-
served, and an ultrasound examination of the leg veins was
performed; however, no thrombus was detected. During hos-
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Figure 1.

Contrast-enhanced CT for complaints of left abdominal pain and dyspnea. (A) We diag-

nosed submassive pulmonary embolism. (B) Large splenic infarctions were observed, measuring 7.1
cmx5.0 cmx5.5 cm and 9.0 cmx5.3 cmx8.0 cm at the upper and lower poles of the spleen, respectively.
(C) The right ventricle is pushing into the left ventricle, suggesting expansion of the right ventricle.

Table. Laboratory Data.
Complete Blood Count Coagulation
WBC 7.0x103 /uL. PT-INR 1.21
RBC  3.91x10° /uL APTT 34.8 sec
Hb 11.9 g/dL Fibrinogen 522 mg/dL
PLT 209x103 /uL FDP 4.2 pg/mL
Biochemistry D-dimer 4.2 pg/mL
AST 76 IU/L LACDRVVT 1.28
ALT 94 IU/L Protein C activity 130
LDH 587 IU/L Protein S antigen level 132
ALP 678 TU/L Lipoprotein(a) 6.0
CRP 6.63 mg/dL.  Cardiolipin antibody IgG <8

Homocysteine

20.8 nmol/mL

Blood tests performed when the patient complained of left abdominal pain and dys-

pnea. D-dimer elevation was observed, but the tests did not reveal any further con-

genital abnormalities of coagulation. The hemoglobin level was maintained at

around 10.0 g/dL while on ruxolitinib. The increased inflammatory response was

thought to be due to splenic infarction.

pitalization, he developed two episodes of paroxysmal hy-
poxia but was discharged six days after admission due to
improvement in inflammatory reaction and dyspnea.

He subsequently developed sudden left abdominal pain
and dyspnea and visited our hospital again three weeks later.
Contrast-enhanced CT revealed submassive PE (Fig. 1A), re-
quiring emergency hospitalization. Splenic infarctions meas-
uring 7.1 cm x5.0 cm x5.5 cm and 9.0 cm x5.3 cm x8.0 cm
were observed in the upper and lower poles of the spleen,
respectively (Fig. 1B). However, CT revealed no venous
thrombosis in the lower extremities, and the source of the

embolism could not be identified. After continuous intrave-
nous administration of unfractionated heparin, we switched
to edoxaban 60 mg that gradually improved the dyspnea and
abdominal pain.

Along with the treatment, we looked for the source of the
emboli. Although the presence of PV increases the risk of
thrombus, blood tests obtained at the time of the visit did
not reveal any congenital abnormalities of coagulation (Ta-
ble).

On an examination, we found pigmentation along the
blood vessels in the center of the left forearm (Fig. 2). The
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Figure 2. Pigmentation along the blood vessels. (A) Right forearm. (B) Left forearm. We found

pigmentation in the center of the left forearm.

Figure 3. Ultrasonography of the vein in the left forearm. We found a thrombus extending from the
radial vein up to the distal brachial vein. On pressing with an echo probe, the blood vessels did not

collapse. Similar findings were also found on the right forearm.

vein showed no dilation or swelling, but painless induration
was noted. Both upper limbs showed mild swelling, but the
swelling was not enough to depict fullness.

Ultrasonography of the veins in the forearm revealed
thrombi bilaterally, extending from the radial veins up to the
distal brachial veins on both the sides (Fig. 3). The extent of
the thrombi prior to the occurrence of the embolism is un-
known, but at the time of the examination, no thrombus was
found in the proximal portion of the brachial veins. Ultra-
sonography of the veins of the lower extremities and ab-
dominal blood vessels also showed an absence of thrombi.
He was never aware of any lower leg pain or any burning
sensation during this period. After eight days of anticoagu-
lant therapy, transesophageal echocardiography revealed
right and left shunts in the patent foramen ovale (PFO). The
bubble test was positive, showing moderate bubbles in the
left heart system (Fig. 4). These results suggested that the
intravenous administration of minocycline might have
caused thrombosis in the upper extremities, which might
have led to PE and splenic infarction through the PFO.

As a result of the anticoagulant therapy for PE, transtho-
racic echocardiography showed an improvement in the right

heart load findings and improved oxygenation. Lung perfu-
sion scintigraphy taken after 15 days of anticoagulant ther-
apy showed an improvement in the PE (Fig. 5). Pain and in-
flammation due to splenic infarction gradually improved
with symptomatic treatment, and further definitive treatment,
such as splenectomy, was not required. He was discharged
home after 16 days of anticoagulant therapy.

Discussion

PV is a clonal disease of hematopoietic stem cells, and
the JAK2"'"" gene mutation has recently been found to be a
major mutation of this disease (6). According to a large-
scale cohort study (1) of PV patients, thrombosis in PV is
more commonly in arteries than in veins. Indeed, arteries ac-
counted for 28.7% of the thromboses, resulting in the inci-
dence of cerebral ischemic attacks (10.3%), cerebral embo-
lism (8.9%), acute myocardial infarction (8.9%), and periph-
eral vascular thrombosis (5.5%). In contrast, veins accounted
for 13.7% of the thromboses, resulting in the incidence of
deep vein thrombosis (8.2%), superficial vein thrombosis
(6.1%), and pulmonary embolism (2.4%). In addition, cases
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Figure 4. (A) After 8 days of anticoagulant therapy, trans-
esophageal echocardiography revealed right and left shunts in
the patent foramen ovale. (B) The bubble test was positive,

showing moderate bubbles in the left heart system.

of thrombophlebitis caused by the injection of minocycline
have also been reported (2). In the present case as well, 100
mg of minocycline was administered every 12 hours for 260
minutes, in keeping with the recommended dosage and rate
of infusion. Although the standard minocycline administra-
tion technique was adhered to, PV itself may cause throm-
bosis, as described above, which may have caused this rare
incident.

Regarding the relationship between SVT of the upper
limbs and PE, although several cases of PE following SVT
in the lower extremities have been reported (3), relatively
few cases of PE following SVT in the upper extremities
have been reported (4, 5). In 1990, Sassu et al. (4) reported
a patient with recurrent superficial thrombophlebitis of the
left arm who developed right-sided (but not massive) PE.
Although Barros et al. (5) described a case of post-traumatic
superficial thrombophlebitis of the basilic vein complicated
with PE, in that case as well, the PE was not massive but
was limited to the basal posterior and lateral segments of the
right inferior lobe of the lung. These reports suggested that
the intravenous administration of minocycline might have
caused thrombosis in the upper extremities, which might
have led to PE. In the case of thrombophlebitis due to mino-
cycline, the onset of PE was considered to be around the
third day after the onset of pneumonia, when symptoms first
occurred, along with the appearance of right heart overload
on the 12-lead electrocardiogram and elevated D-dimer lev-
els. When the paradoxical embolism occurred, about 20 days
had passed since the onset of PE. We consider that there
was more right heart load when paradoxical embolism oc-
curred than when we performed transesophageal echocar-

A

Figure 5. Lung perfusion scintigraphy conducted before an-
ticoagulant therapy (A) and after 15 days of anticoagulant
therapy (B). The left upper lung field improved, and the right
lung tended to be slightly better overall.

diography (Fig. 1C). Right atrial pressure increased due to
the right heart load, and there might have been more right
and left shunts.

We also considered PFO catheter closure. Three meta-
analyses investigated the efficacy of catheter-based closure
for the treatment of a latent cerebral infarction with
PFO (7-9). In addition, a study reported that 0.2% of pa-
tients who underwent closure of PFO developed device
thrombosis (10). This patient was already at risk of device
thrombosis because he had PV, which is characterized by
spontaneous thrombosis. We suspected that treatment with
edoxaban would be able to prevent the recurrence of venous
thromboembolism. He was not treated with any intervention
apart from edoxaban; however, he recovered without any de-
terioration.

Conclusion

We herein report a case in which the infusion of minocy-
cline formed a thrombus in the forearm, which was thought
to have resulted in embolism. We must bear in mind that
drug-induced thrombophlebitis can lead to embolism. In ad-
dition, devising a better method of administering minocy-
cline infusion may prevent thrombosis.
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