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Abstract. – Mycoplasma pneumoniae infec-
tion is frequent but generally mild or self-limit-
ing. Approximately 10% of cases develop clinical 
signs of pneumonia with “atypical” radiographic 
pattern. However, mycoplasma pneumoniae can 
be responsible for a variety of extrapulmonary 
manifestations, potentially involving all systems 
and apparatuses. Although exact pathophysio-
logical mechanisms are not completely known, 
these could be secondary to direct invasion of 
the target organ, immunological damage due to 
molecular mimicry or vascular obstruction. 

A 45-year-old man was admitted to Internal Med-
icine Unit because of fever, dry cough and fatigue 
lasting 15 days. Fever disappeared after starting 
clarithromycin. About 72 h after admission the pa-
tient complained of right calf pain and tachypnea. 
The presence of anti-mycoplasma antibodies sug-
gested mycoplasma pneumoniae infection. More-
over, a diagnosis of venous thrombo-embolism 
was performed. Given the absence of classical risk 
factors for thrombosis, patient was investigated for 
inherited and acquired thrombophilia and tested 
positive for antiphospholipid antibodies. 

A review of the English literature on the asso-
ciation between m. pneumoniae and pulmonary 
embolism will be provided in order to underline 
the possible pathogenetic role of antiphospho-
lipid antibodies in this setting. Clinicians should 
outweigh risk and benefits for LMWH prophy-
laxis case by case considering these adjunc-
tive pro-thrombotic mechanisms in patients m. 
pneumoniae infection.
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Introduction

Mycoplasma species represent the smallest, in 
terms of dimensions and genome size, self-rep-
licating and free-living organisms1. The term 
mycoplasma (in Greek: “mykes”, fungus, and 
“plasma”, formed) refers to a group of pleomor-
phic microorganisms lacking of a rigid cell wall. 
These structural features confer them both ad-
vantages, in terms of plasticity and resistance to 
common antibiotics, and disadvantages, such as 
the need for a host cell for replication2. 

First described by Eaton et al3, mycoplasma 
pneumoniae (MP) represents a frequent cause 
of disease in humans4. The infection is gener-
ally mild or self-limiting; however, about 10% 
of infected patients develop pneumonia, with a 
radiographic pattern of atypical pneumonia5. In 
addition to respiratory manifestations involving 
upper and lower respiratory tract, about 25% of 
MP cases are characterized by extrapulmonary 
manifestations. These can occur before, during, 
or after pulmonary symptoms, or even in the 
absence of respiratory illness6. Extrapulmonary 
manifestations can affect almost all systems as 
summarized in Table I. Their pathophysiologi-
cal mechanisms are not completely understood, 
although several hypotheses have been formu-
lated, such as direct organ invasion, activation 
of immune system resulting in cytotoxicity and 
inflammation, autoimmunity with production of 
autoantibodies due molecular mimicry7,8. 

Venous thromboembolism (VTE) represents 
a possible complication of acutely ill medical 
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patients9. Acute diseases such as pneumonia with 
respiratory failure significantly raise VTE risk, 
particularly in patients with pre-existing comor-
bidities (e.g., obesity, heart failure, elderly, etc.). 
To reduce this risk, the use of prediction scores 
to decide the optimal VTE prophylaxis is strongly 
recommended10.

Here we describe the occurrence of VTE in a 
young patient affected by MP infection without 
pneumonia nor respiratory failure. A review of 
the literature will be also provided.

Case Presentation
In November 2019, a 45-year-old man was ad-

mitted to our Internal Medicine Inpatients Unit 
because of the persistence for about two weeks of 

fever (39.5°C peak), dry cough and fatigue. The 
patient also reported abdominal pain and altered 
bowel habits (increase of stool frequency). He 
was working as bricklayer, never smoked. He was 
not taking any chronic therapies. Past medical 
history was relevant for glomerulonephritis at the 
age of 18 years old and for penicillin allergy.

At admission, blood pressure was 120/75 
mmHg, heart rate 92 bpm, oxygen saturation 
96% room air, respiratory rate 16/minute, body 
temperature was 38.6°C. Physical examination 
was normal. Results of laboratory test are shown 
in Table II. In particular, acute phase reactants 
(e.g., C-reactive protein, erythrocyte sedimen-
tation rate, procalcitonin), liver enzymes and 
albumin were altered. Chest X-ray was normal. 

Table I. Extrapulmonary manifestations of mycoplasma pneumoniae infection.

			                     Pathogenetic mechanism

	 System involved	 Vascular thrombosis	 Direct type	 Indirect type	 Unknown

Cardiovascular	 Cardiac thrombosis, 	 Endocarditis, 	 Myocarditis/	
	 venous/arterial thrombosis,	 Pericarditis	 Kawasaki disease	
	 Pulmonary embolism			 

Mucocutaneous 			   Erythema multiforme, 	
			   erythema nodosum,	  
			   Stevens-Johnson 	
			   syndrome, urticaria,	
			   anaphylactoid purpura,	
			   Henoch-Schonlein 	
			   purpura, cutaneous 	
			   vasculitis, mucositis, 	
			   subcomeal pustular 	
			   dermatosis.	

Gastrointestinal	 Pancreatitis	 Early onset	 Late onset hepatitis	
		  hepatitis

Hematologic	 Disseminated intravascular 		  Autoimmune hemolytic	
	 coagulation, splenic infarct		  anemia, thrombocytopenic	
			   purpura, infectious 	
			   mononucleosis 	

Musculoskeletal 		  Arthritis 	 Arthritis, myositis 	 Rhabdomyolysis

Neurologic	 Stoke, psychological 	 Early onset	 Late onset encephalitis	 Acute
	 disorders, striatal 	 encephalitis, early	 /myelitis,	 disseminated
	 necrosis, thalamic 	 onset myelitis,	 Guillain-Barrè	 encephalomyelitis
	 necrosis	 aseptic meningitis	 syndrome, cranial/	
			   peripheral neuropathies, 	
			   cerebellitis, acute 	
			   cerebellar ataxia,	
			   opsoclonus-myoclonus 	
			   syndrome	

Sensor	 Sudden hearing loss	 Otitis media	 Conjunctivitis, iritis, 	
			   uveitis	

Urogenital	 Priapism, renal 		  Glomerulonephritis,	
	 artery embolism		  IgA nephropathy	
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Abdominal US-scan showed mild liver steatosis 
and biliary sludge, no kidneys nor spleen abnor-
malities, nor ascites. After collection of blood, 
sputum and urine samples for cultures, empiric 
treatment with intravenous clarithromycin 500 
mg b.i.d. was prescribed. Echocardiography was 
normal. About 48 h after starting antibiotic, 
fever disappeared. Microbiological results were 
consistent with MP infection (anti-MP anti-
bodies titre: 1:320, nv<1:40). About 72 h after 
admission the patient complained of right calf 
pain and mild tachypnea (respiratory rate 22 
breaths/min with SpO2 94% room air). D-dimer 
was high (87730 ng/ml, n.v. <500 ng/ml). Low-
er limb Doppler US-examination showed deep 

vein thrombosis of right popliteal, sural and calf 
veins. Pulmonary CT angiography showed the 
presence of peripheral pulmonary embolism in 
segmental and subsegmental branches of left 
pulmonary artery. Anticoagulant therapy with 
enoxaparin 100 ui/kg b.i.d. was first started, 
followed after three days by long-term warfarin 
(PT/INR range 2-3, target 2.5). Patient was in-
vestigated for inherited and acquired thrombo-
philia and tested positive only for antiphospho-
lipid antibodies (Table II). Seven days after the 
diagnosis of pulmonary embolism (eleven from 
admission) he was discharged in good clinical 
conditions (anti-MP antibodies titre: 1:640). At 
three months follow-up, patient was asymptom-

Table II. Results of lab tests at admission (T0) and at 3 months (T1) follow-up.

	 Test	 Results – T0	 Results – T1	 Reference

HB – g/dl	 12.7	 15.5	 13-17
WBC – ×1000/uL	 6.76	 7.45	 4.3-10.8
PLT – ×1000/uL	 156.00	 177.00	 130.00-400.00
Sodium (Na) – mmol/L	 137.0	 140	 136.0-145.0
Potassium (K) – mmol/L	 3.8	 4.2	 3.5-5.0
Chloride (Cl) – mmol/L	 103.0	 107.0	 98.0-107.0
Creatinine – mg/dL	 1.0	 0.80	 0.69-1.30
Total protein – g/dL	 7.3	 7.20	 6.40-8.20
Albumin – g/dL	 2.9	 4.50	 3.50-5.50
Calcium – mg/dL	 9.3	 8.80	 8.10-10.40
Total bilirubin – mg/dl	 1.0	 1.00	 0.20-1.00
AST – U/L	 53	 29.00	 8.00-30.00
ALT – U/L	 97	 53.00	 13.00-57.00
ALK-P – UI/L	 123	 75	 45-117
y-GT – UI/L	 189	 47.00	 5.00-85.00
PT – %	 68	 24	 70-130
INR – ratio	 1.24	 2.58 (on warfarin)	 0.80-1.20
PTT – sec	 30.5	 37.8	 20.0-32.0
CRP – mg/dL	 17	 < 0.290	 < 0.290
ESR – mm	 75	 14.0	 2.0-15.0
PCT – ug/L	 1.38	 0.07	 < 0.50
ANA	 1:160	 Negative	 Negative
ENA	 Negative	 Negative	 Negative
aCL IgM – U/mL	 210.8	 13.4	 < 15 
aCL IgG – U/mL	 70.9	 4.4	 < 15 
aB2GP1 – U/mL	 12.2	 3.0	 < 20 
aB2GP1 IgG – U/mL	 5.3	 1.6	 < 20 
LAC	 Positive	 Negative	 Negative
aPTT ratio	 1.8	 1.6	 < 1.2
dRVVT ratio	 2.2	 2.8	 < 1.2
Coombs antibody test – negative	 Negative	 Negative	 Negative
Homocysteinemia – umol/L	 6.31	 6.46	 4.3-11.1
Prothrombin mutation (G20210A)	 Absent		  Absent
V Leiden factor mutation (G1691A)	 Absent		  Absent
Cold agglutinins	 Absent		

HB = haemoglobin, WBC = white blood count, PLT = Platelet count; AST = Aspartate aminotransferase, ALT = alalnine 
aminotransferase; ALK-P = alkaline phosphatase, gGT = gamma-glutamyltranspeptidase; PT = Prothrombin time; INR = 
international normalized ratio; PTT = Partial thromboplastin time; CRP = C reactive protein; ESR = Erythrocyte sedimentation 
rate; PCT = Procalcitonin; ANA = Antinuclear antibodies; ENA= extractable nuclear antigens; aCL = anti-cardiolipin antibodies; 
aB2GP1 = anti-beta2-glycoprotein1; LAC = lupus anticoagulant.
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atic. Laboratory tests [anti-nuclear antibodies 
(ANA), antiphosholipid antibodies, D-Dimer] 
were within normality, as well as echocardiog-
raphy and Doppler US-scan. Anti-mycoplasma 
antibodies titre was reduced (1:40).

Discussion 

The present case describes the occurrence of 
VTE in a young male patient with no pre-existing 
diseases, affected by fever and cough, due to MP 
infection, without evidence of pneumonia, nor 
respiratory failure, nor reduced motility. 

Should this Patient Receive 
Pharmacological Prophylaxis for VTE?

According to literature, the risk of deep vein 
thrombosis (DVT) and pulmonary embolism 
(PE) in acutely ill medical patients is 0.8% and 
0.4%, respectively9. Moreover, the risk for VTE 
is higher in certain categories of patients (e.g., 
cancer, history of previous VTE, reduced mo-
tility, known thrombophilia, recent trauma or 
surgery, age >70 yrs., heart or respiratory failure, 
acute myocardial infarction or stroke, obesity and 
hormonal treatment) which require VTE prophy-
laxis10. Padua Prediction Score was 1 (low risk for 
VTE)10, and the International Society on Throm-
bosis and Haemostasis bleeding scale was 0 (low 
bleeding risk)11. Our patient had been considered 
at low risk and, in turn, did not receive any VTE 
prophylaxis.

Could Lab Tests Suggest Any Risk 
Factor for VTE? 

As reported in Table II, lab tests were showing 
an acute inflammatory state, as procoagulant 
risk factor. However, the patient did not have any 
reduction in motility, he was not bedridden nor 
affected by respiratory failure.

Why this Patient Developed VTE?
According to literature data, VTE, in par-

ticular PE, represents a rare event during MP 
infection4. However, this assumption should be 
taken with caution because the frequency of 
VTE in patients with MP infection could reach 
50% in fatal cases, as well as it could be under- 
or un-diagnosed in non-fatal cases12. To the best 
of our knowledge, 16 cases of PE during MP 
infection have been reported in the English liter-
ature (Table III). A total of 15 patients had signs 
of pneumonitis, 8 patients died due to fulminant 

disease (respiratory and multiorgan failure). Six 
out of sixteen patients had cold agglutinins, at 
least 6 patients showed the presence of anti-car-
diolipin antibodies and 4 were positive for lupus 
anticoagulant test (Table III). Interestingly, only 
one patient (case 8, Table III) was diagnosed 
with PE in the absence of pneumonia at chest 
standard X-ray, even if chest CT-scan was not 
performed22. Finally, one patient (case 16, Table 
III) developed saddle pulmonary embolism de-
spite adequate VTE prophylaxis4.

MP represents an intracellular pathogen with 
peculiar characteristics of virulence, such as cy-
to-adherence, mobility and direct cytotoxicity8. 
Although pathogenesis has not been completely 
defined, main mechanisms of disease are: 

–	 Direct: cyto-adhesion to membrane cells, such 
as those of respiratory tract (responsible for 
pulmonary manifestations), erythrocytes (di-
rect hemolysis) and probably other organs (liv-
er and central nervous system) induces direct 
cytotoxicity with consequent activation of lo-
cal inflammatory cascade due to the presence 
of microorganism in the site of inflammation13.

–	 Indirect: immune-mediated disease due to 
autoimmunity through cross-reaction between 
human cells and the bacterial cell components 
and vascular occlusion due to vasculitis with 
blood flow obstruction13. 

The indirect mechanism has been suggested 
to be responsible for most of the extrapulmo-
nary manifestations of MP infection through an 
autoimmune reaction and molecular mimicry. 
This triggers the production of antibodies against 
phospholipids, glicolipids and proteins8,13,14, with 
associated vasculitic/thrombotic disorders both 
in presence or not of systemic hypercoagulable 
state. Several infectious diseases (viral, bacterial) 
have been associated to a transient or perma-
nent rise of antiphospholipid antibodies7. Our 
patient showed the presence of lupus anticoag-
ulant and anti-cardiolipin antibodies during the 
acute phase, subsequently normalized at three 
months follow-up. The “pro-thrombotic” effect of 
anti-phospholipid antibodies is linked to several 
mechanisms, such as cellular activation (direct 
stimulation of endothelial cell procoagulant ac-
tivity; enhancement platelet activation and aggre-
gation), inhibition of endogenous anticoagulants 
(including protein C, protein S, anti-thrombin, 
and annexin A5), impairment of fibrinolysis and 
complement activation15.
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Table III. Cases of mycoplasma pneumoniae associated pulmonary embolism reported in the English literature.

			   M. 				    Lower		  Anti-	 Anti-beta-2	
			   pneumoniae	 Clinical	 Chest	 Diagnosis	 limb	 Lupus	 cardiolipin	 glycoprotein	
		  pt	 diagnosis	 evolution	 X-ray	 of PE	 Doppler	 anticoagulant	 antibodies	 antibodies	           Other

  1	 Maisel	 70 F	 Post-mortem culture	 Death	 n.a.	 Autopsy	 n.a. 	 n.a.	 n.a.	 n.a.	 Hemolytic anemia, cold
	 et al16										          agglutinins, multiple
											           organs thromboembolism;
											           CNS involvement

  2	 Sterner	 45 M	 Post-mortem	 Death	 Right sided	 Autopsy	 n.a.	 n.a.	 Positive	 Positive	 CNS involvement
	 et al17				    pneumonia

  3	 Fraley	 28 F	 n.a.	 Death	 Bilateral lung	 Autopsy	 n.a.	 n.a.	 n.a.	 n.a.	 -
	 et al18				    infiltrates						    

  4	 Benisch	 23 M	 Immunofluorescence	 Death	 Right middle	 Autopsy	 n.a.	 n.a.	 n.a.	 n.a.	 Parainfluenza co-infection
	 et al19				    lobe						    
					     consolidation						    

  5	 Meyers	 56 F	 Complement fixation	 Death	 Lung	 Autopsy	 n.a.	 n.a.	 n.a.	 n.a.	 -
	 et al20				    infiltrates						    

  6	 Mardh	 68 F	 IgM	 Death	 Pneumonia 	 Autopsy	 n.a.	 n.a.	 n.a.	 n.a.	 DVT; cold agglutinins;
	 et al21				    (autopsy)						       acute pancreatitis

  7	 Koletsky	 30 F	 Post mortem cultures	 Death	 Diffuse bilateral	 n.a.	 n.a.	 n.a.	 n.a.	 n.a.	 -
	 et al22				    lung infiltrates						    

  8	 Murayama	 48 F	 Ig +	 Dyspnea	 No lung	 Lung	 n.a.	 n.a.	 n.a.	 n.a.	 Direct Coombs Test; cold 
	 et al23			   and	 infiltrates	 scintigraphy					     agglutinins
				    haemolytic							     
				    anemia							     

  9	 Jimenez	 38 F	 IgM + IgG+	 Asthenia, 	 Interstitial	 Lung	 Negative	 n.a.	 n.a.	 n.a.	 Bilateral otitis media
	 et al12			   hearing loss	 pattern 	 scintigraphy					   
					     at right						    
					     lower lobe						    

10	 Brown	 6 M	 IgM+ 	 Worsening	 Pneumonia, 	 Chest	 DVT	 Positive	 IgM+ IgG+	 n.a.	 Acquired activated
	 et al15			   hypoxia	 pleural	 CT scan					     C protein resistance,
					     effusion						      cold agglutinins

11	 Graw-	 13 M	 IgM+ IgG+	 Worsening	 Pneumonia, 	 Chest	 DVT	 Positive	 IgM+ 	 n.a.	 Low protein S
	 Panzer				    hypoxia	 pleural	 CT scan			   IgG+	 levels, cold agglutinins
	 et al24				    and fever 	 effusion					   

Table Continued
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Table III (Continued). Cases of mycoplasma pneumoniae associated pulmonary embolism reported in the English literature.

			   M. 				    Lower		  Anti-	 Anti-beta-2	
			   pneumoniae	 Clinical	 Chest	 Diagnosis	 limb	 Lupus	 cardiolipin	 glycoprotein	
		  pt	 diagnosis	 evolution	 X-ray	 of PE	 Doppler	 anticoagulant	 antibodies	 antibodies	           Other

12	 Senda	 21 M	 Ig +	 Aphasia, 	 Bilateral	 Brain MRI	 DVT	 Positive	 IgM+	 n.a.	 Slightly decreased protein
	 et al25			   right 	 interstitial	 and TEE:					     C activity
				    emiparesis	 pneumonia	 paradoxycal	
						      embolism 	
						      (stroke due	
						      to PFO)	

13	 Ascer	 28 M	 Ig +	 Chest pain, 	 Right	 Lung	 n.a.	 Positive	 Igm+ IgG+	 n.a.	 ANA +
	 et al26			   dyspnea	 lower lobe 	 scintigraphy,					   
					     pneumonia	 chest					   
					     (CT)	 CT scan					   

14	 Chen	 12 F	 Ig +	 Chest pain	 Left	 Lung	 DVT	 n.a.	 Ig +	 n.a.	 -
	 et al27			   and	 lower lobe 	 scintigraphy, 					   
				    tachypnea	 pneumonia	 chest					      
						      CT scan					   

15	 Zhuo	 9 M	 IgM +	 Respiratory	 Bilateral	 Chest	 DVT	 n.a.	 n.a.	 n.a.	 -
	 et al28			   failure, 	 patchy 	 CT scan					   
				    death	 pneumonia 						    
					     (CT)	

16	 Chilet	 75 F	 IgM+ IgG+	 Severe 	 Bilateral	 Chest	 n.a.	 n.a.	 Negative	 n.a.	 Decreased protein C
	 et al4			   respiratory 	 lung	 CT scan					     activity; cold agglutinins
				    failure	 infiltrates						    
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Conclusions

To the best of our knowledge, this is the only 
case of PE during MP infection without pneumo-
nia. A direct (endothelitis due to MP endothelial 
infection) or indirect (antibodies due to molecular 
mimicry) endothelial damage could explain the 
occurrence of PE in those patients with no known 
risk factors for VTE. Clinicians should outweigh 
risk and benefits for LMWH prophylaxis case by 
case considering these adjunctive pro-thrombotic 
mechanisms in patients with infectious diseas-
es29, particularly in those with MP Infection. 

Conflict of Interest
The Authors declare that they have no conflict of interests.

Acknowledgements
Authors are grateful to Ms. Caterina Mirijello for the expert 
revision of English language.

Ethical Approval
The patient has given written consent to the case report in 
anonymized form.

Authors’ Contribution
AM, AL, MD and SC managed the patient. EG made the 
laboratory assays. AM, AL, MD and EG thought for the 
rationale of the research. AM, AL and MD made the bib-
liographic research. AM, GV, EG and SDC wrote the first 
draft. All the Authors had access to the full paper, read and 
approved the final version of the manuscript.

References

  1)	 Wilson MH, Collier AM. Ultrastructural study of 
mycoplasma pneumoniae in organ culture. J Bac-
teriol 1976; 125: 332-339.

  2)	 Meyer Sauteur PM, Unger WWJ, van Rossum AMC, 
Berger C. The art and science of diagnosing my-
coplasma pneumoniae infection. Pediatr Infect 
Dis J 2018; 37: 1192-1195.

  3)	 Eaton MD, van Herick W, Meiklejohn G. Studies on 
the etiology of primary atypical pneumonia: III. 
Specific neutralization of the virus by human se-
rum. J Exp Med 1945; 82: 329-342.

  4)	 Chilet F, Iqbal AM, Mitzov N, Eddib A, Muddassir S. 
Acute saddle pulmonary embolism: a rare compli-
cation of mycoplasma pneumoniae. Respir Med 
Case Rep 2020; 30: 101033.

  5)	 Saraya T. The history of Mycoplasma pneumoniae 
pneumonia. Front Microbiol 2016; 7: 364.

  6)	 Cassell GH, Cole BC. Mycoplasmas as agents of 
human disease. N Engl J Med 1981; 304: 80-89. 

  7)	 Pachet A, Dumestre-Perard C, Moine M, Marlu R, 
Rubio A, Bost-Bru C. Splenic infarction associat-
ed with transient anti-prothrombin antibodies is 
a rare manifestation of acute Mycoplasma pneu-
moniae infection. Arch Pediatr 2019; 26: 483-
486. 

  8)	 Waites KB, Talkington DF. Mycoplasma pneumoni-
ae and its role as a human pathogen. Clin Micro-
biol Rev 2004; 17: 697-728. 

  9)	 Kahn SR, Lim W, Dunn AS, Cushman M, Denta-
li F, Akl EA, Cook DJ, Balekian AA, Klein RC, Le 
H, Schulman S, Murad MH. Prevention of VTE in 
nonsurgical patients: antithrombotic therapy and 
prevention of thrombosis, 9th ed: American Col-
lege of Chest Physicians Evidence-Based Clini-
cal Practice Guidelines. Chest 2012; 141: e195S-
e226S.

10)	 Barbar S, Noventa F, Rossetto V, Ferrari A, Brando-
lin B, Perlati M, De Bon E, Tormene D, Pagnan A, 
Prandoni P. A risk assessment model for the iden-
tification of hospitalized medical patients at risk 
for venous thromboembolism: the Padua Predic-
tion Score. J Thromb Haemost 2010; 8: 2450-
2457. 

11)	 Rodeghiero F, Tosetto A, Abshire T, Arnold DM, Col-
ler B, James P, Neunert C, Lillicrap D; ISTH/SSC joint 
VWF and Perinatal/Pediatric Hemostasis Subcommit-
tees Working Group. ISTH/SSC bleeding assess-
ment tool: a standardized questionnaire and a 
proposal for a new bleeding score for inherited 
bleeding disorders. J Thromb Haemost 2010; 8: 
2063-2065.

12)	 Jiménez D, Messeguer MA, Vidal R, Pérez-Rodríguez 
E, Díaz G. A non-fatal case of mycoplasma pneu-
moniae pneumonia complicated by pulmonarty 
thromboemblism. Clin Microbiol Newslett 1999; 
21: 30-31.

13)	 Narita M. Classification of extrapulmonary mani-
festations due to mycoplasma & pneumoniae in-
fection on the basis of possible pathogenesis. 
Front Microbiol 2016; 7: 23.

14)	 Narita M. Pathogenesis of extrapulmonary man-
ifestations of mycoplasma pneumoniae infection 
with special reference to pneumonia. J Infect 
Chemother 2010; 16: 162-169. 

15)	 Brown SMN, Padley S, Bush A, Cummins D, Davidson 
S, Buchdahl R. Mycoplasma pneumonia and pul-
monary embolism in a child due to acquired pro-
thrombotic factors. Pediatr Pulmonol 2008; 43: 
200-202.

16)	 Maisel JC, Babbitt LH, John TJ. Fatal Mycoplasma 
pneumoniae infection with isolation of organisms 
from lung. JAMA 1967; 202: 287-290.

17)	 Sterner G, Biberfeld G. Central nervous system 
complications of mycoplasma pneumoniae infec-
tion. Scand J Infect Dis 1969; 1: 203-208.

18)	 Fraley DS, Ruben FL, Donnelly EJ. Respiratory fail-
ure secondary to mycoplasma pneumoniae infec-
tion. Southern Med J 1979; 72: 437-440.



A. Mirijello, A. La Marca, M.M. D’Errico, S. Curci, G. Vendemiale, E. Grandone, S. De Cosmo

10068

19)	 Benisch BM, Fayemi A, Gerber MA, Axelrod J. My-
coplasmal pneumonia in a patient with rheumat-
ic heart disease. Am J Clin Pathol 1972; 58: 343-
348. 

20)	 Meyers BR, Hirschman SZ. Fatal infections associ-
ated with mycoplasma pneumoniae: discussion 
of three cases with necropsy findings. Mt Sinai J 
Med 1972; 39: 258-264.

21)	 Mardh PA, Ursing B. The occurrence of acute pan-
creatitis in mycoplasma pneumoniae infection. 
Scand J Infect Dis 1974; 6: 167-171.

22)	 Koletsky RJ, Weinstein AJ. Fulminant Mycoplas-
ma pneumoniae infection. Report of a fatal case, 
and a review of the literature. Am Rev Respir Dis 
1980; 122: 491-496. 

23)	 Murayama A, Ayabe T, Toyama K, Nakamura Y. Pulmo-
nary embolism and hemolytic anemia in a patient 
with cold agglutinin disease. Jpn Circulat J 1981; 
45: 1306-1308.97904000-00019.

24)	 Graw-Panzer KD, Verma S, Rao S, Miller ST, Lee H. 
Venous thrombosis and pulmonary embolism 
in a child with pneumonia due to Mycoplasma 
pneumoniae. J Natl Med Assoc 2009; 101: 956-
958.

25)	 Senda J, Ito M, Atsuta N, Watanabe H, Hattori N, Kawai 
H, Sobue G. Paradoxical brain embolism induced by 
Mycoplasma pneumoniae infection with deep ve-
nous thrombus. Intern Med 2010; 49: 2003‐2005. 

26)	 Ascer E, Marques M, Gidlund M. M pneumoniae 
infection, pulmonary thromboembolism and an-
tiphospholipid antibodies. BMJ Case Rep 2011; 
2011: bcr1220103561. 

27)	 Chen Y, Huang P, Chen Q, Lin Z, Tian W. Two sep-
arated thrombi in deep veins associated with pul-
monary embolism after Mycoplasma pneumoniae 
infection: a case in adolescent female. Transl Pe-
diatr 2013; 2: 198‐201. 

28)	 Zhuo Z, Li F, Chen X, Jin P, Guo Q, Wang H. My-
coplasma pneunonia combined with pulmonary 
infarction in a child. Int J Clin Exp Med 2015; 8: 
1482-1486.

29)	 González-Pacheco H, Amezcua-Guerra LM, Sandoval 
J, Arias-Mendoza A. Potential usefulness of pent-
oxifylline, a non-specific phosphodiesterase in-
hibitor with anti-inflammatory, anti-thrombotic, an-
tioxidant, and anti-fibrogenic properties, in the 
treatment of SARS-CoV-2. Eur Rev Med Pharma-
col Sci 2020; 24: 7494-7496.


