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right lower lobe, with a small amount 
of pleural effusion and atelectasis. He 
was admitted to the pulmonary depart-
ment. Antibiotic treatment was changed 
to moxifloxacin after consultation with 
the infectious diseases department. The 
patient's condition improved under this 
treatment and he was discharged after 5 
days of therapy, afebrile with ameliora-
tion of his respiratory symptoms. Two 
days after discharge he began to experi-
ence leg pain that worsened gradually, 
followed by swelling of the left calf. Five 
days after the last discharge he returned 
to the ED, this time with a suspected 
deep vein thrombosis. Doppler ultra-
sonography was performed, demon-
strating a thrombus in the popliteal 
and saphenous veins. He was admitted 
to our ward, and subcutaneous injec-
tions of enoxaparin and oral warfarin 
were given. 

The patient had no history of prior 
venous or arterial thromboembolism 
and denied smoking. There was no 
known family history of thromboem-
bolism. He denied weight loss, night 
sweats, pruritus, or change in bowel 
habits. A chest computed tomography 
was performed, which revealed a pul- 
monary embolism that probably exp- 
lains the earlier clinical picture of non-
resolving pneumonia.

We performed a workup for thrombo-
philic states, which showed a high lupus 
anticoagulant titer and low activated 
protein C resistance. Three months after 
discharge, a second test for lupus antico-
agulant was positive and the diagnosis of 
antiphospholipid syndrome was made. 
The patient was also heterozygous to fac-
tor 5 Leiden.
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t he association between autoimmune  
disease and vaccines has been pro-

posed in numerous reports in the past. 
We present here a case of a healthy 
young male who received a diphtheria-
tetanus vaccination and was diagnosed 
with antiphospholipid syndrome a few 
months later.

Patient descriPtion

The patient was a previously healthy 28 
year old student. Six months before his 
admission to our ward, he received a 
diphtheria-tetanus toxoid vaccination 
because of a laceration. Two weeks prior 
to the current admission, he was referred 
to the emergency department because 
of pleuritic chest pain. His blood tests 
and chest X-ray were normal and he 
was discharged. He returned to the ED 
2 days later with a fever of 38.20C. A 
chest X-ray revealed an infiltration in 
the right lower lobe. The patient was 
given amoxicillin/clavulanate and dis-
charged. Three days later, he returned 
to our ED with complaints of hemop-
tysis, cough and persistent fever. Chest 
X-ray showed an infiltration on the 

ED = emergency department

comment

Numerous reports have discussed a 
possible association between vaccines 
and autoimmune diseases. One of the 
suggested mechanisms is the "molecular 
mimicry" theory, according to which an 
antigen of the vaccine resembles a host 
antigen, leading to an autoimmune pro-
cess. Another theory is that immuniza-
tion may cause the appearance of, or an 
increase in immune complexes, which 
may induce vasculitis or exacerbate a 
preexisting autoimmune disease [1]. 
Patients with a genetic predisposition for 
an autoimmune disease may be at higher 
risk for developing one after a vaccina-
tion. Nevertheless, most epidemiologic 
studies have not found a direct causal link 
between vaccinations and the onset of an 
autoimmune disease [2].

Autoantibodies to various phospholip-
ids have been identified in patients with 
antiphospholipid syndrome, resulting in 
a wide spectrum of clinical phenomena 
such as arterial and venous thrombosis, 
microvascular thrombosis, placental insuf-
ficiency, and a variety of other manifesta-
tions. Despite the well-established clini-
cal picture, certain pathogenetic issues 
remain unanswered, especially regarding 
the initial triggering events leading to a 
thrombosis.

There is little information on the con- 
nection between immunization and anti- 
phospholipid antibodies. In one study, 85 
healthy students were vaccinated with a 
recombinant hepatitis B virus vaccine. 
One month later, a minor, statistically 
insignificant rise in antiphospholipid 
antibodies was detected [3]. Recently, 
Inic-Kanada et al. [4] showed that mice 
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monoclonal antibodies against diphthe-
ria-tetanus toxoid cross-react with β2 
glycoprotein and cause adverse pregnancy 
outcomes when injected in BALB⁄c mice. 
These outcomes can mimic the patho-
genesis of antiphospholipid syndrome in 
humans.

Agmon-Levin et al. [5] recently pro-
posed that each component of the vaccine 
can induce autoimmunity via several 
mechanisms. Yet, large epidemiologic 
studies have failed to demonstrate post-
vaccination autoimmunity.

Possible causal relationships between 
vaccinations and autoimmunity have long 

been discussed, but have not been proven. 
We present here a patient with clinically 
and serologically proven antiphospholipid 
syndrome that manifested a few months 
after a diphtheria-tetanus vaccine. A pos-
sible pathogenic role of the vaccine in the 
appearance of antiphospholipid syndrome 
cannot be excluded.
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Plasmodium falciparum is the most prevalent and lethal 
of the malaria parasites infecting humans, yet the origin 
and evolutionary history of this important pathogen 
remain controversial. Liu et al. have developed a single-
genome amplification strategy to identify and characterize 
Plasmodium spp. DNA sequences in fecal samples from 
wild-living apes. Among nearly 3000 specimens collected 
from field sites throughout central Africa, the authors found 
Plasmodium infection in chimpanzees (Pan troglodytes) and 
western gorillas (Gorilla gorilla), but not in eastern gorillas 
(Gorilla beringei) or bonobos (Pan paniscus). Ape plasmodial 
infections were highly prevalent, widely distributed and 
almost always made up of mixed parasite species. Analysis of 

more than 1100 mitochondrial, apicoplast and nuclear gene 
sequences from chimpanzees and gorillas revealed that 99% 
grouped within one of six host-specific lineages representing 
distinct Plasmodium species within the subgenus Laverania. 
One of these from western gorillas comprised parasites 
that were nearly identical to P. falciparum. In phylogenetic 
analyses of full-length mitochondrial sequences, human P. 
falciparum formed a monophyletic lineage within the gorilla 
parasite radiation. These findings indicate that P. falciparum 
is of gorilla origin and not of chimpanzee, bonobo or ancient 
human origin.
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origin of the human malaria parasite Plasmodium falciparum in gorillas

Starvation or poor nutrition weakens the immune system and 
makes organisms more susceptible to disease. This reflects 
in part the need for adequate energy stores. But Mieulet and 
team provide evidence that sufficient uptake of the amino acid 
arginine is required for mouse macrophages to respond to 
bacterial lipopolysaccharide, which binds to Toll-like receptors 
that initiate innate immune responses. Macrophages deprived 
of arginine appeared to have a deficit in the activation of 
mitogen-activated protein kinases (MAPKs) that mediate 
the immune response. In cultured cells deprived of arginine, 
the protein kinase TPL-2 (tumor-promoting locus 2, a MAPK 

kinase kinase) was associated to a greater extent with protein 
phosphatase 2A, leading to dephosphorylation and inactivation 
of TPL-2. In mice, deprivation of arginine also reduced MAPK 
activation and the consequent production of tumor necrosis 
factor-alpha. Arginine thus appears to have multiple important 
roles in the innate immune response: It serves as a substrate 
for the synthesis of nitric oxide as part of cellular response to 
bacterial infection, and it maintains a key signaling pathway 
that allows macrophages to fight infection effectively. 
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macrophages need food to fight infection

“How easy to be amiable in the midst of happiness and success”
Madame Anne Sophie Swetchine (1782-1857), Russian mystic 




