100-year-old Haematologica images: bothriocephalus and pernicious anemia
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or over 50 years from the description of the first
patients in 1887," pernicious anemia has been one of the
most mysterious and feared hematologic diseases.
Patients almost always died after a long disease course char-
acterized by a variable and complex clinical profile. A num-
ber of different treatment approaches, including drugs such
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Figure 1. Bone marrow (BM) smear from a dog with an experimental infestation
with bothriocephalus. Two of the three animals used in the experiment developed
severe macrocytic anemia with an abundance of BM erythroblasts. This beautiful
hand-drawn color plate depicts the BM characteristics of one of them.

as arsenic preparations, radiotherapy, and even splenectomy,
had all proved unsuccessful. It was only in 1926 that a study
by Minot and Murphy® radically changed the prognosis of
this disease. In a study of 45 pernicious anemia patients,
Minot and Murphy reported that a diet rich in liver, muscle
meat, eggs and milk had been able to cure all 45 of them.
This discovery not only changed patients' prognosis, but
also paved the way for a long series of research initiatives to
define the etiopathogenesis of pernicious anemia which ulti-
mately led (in 1948) to the identification and purification of
vitamin B12.>*

But back in 1931, the etiology of pernicious anemia had
still not been identified, although it was known that it fre-
quently affected subjects with bothriocephalus infestation.
Some authors suggested that there was a cause-and-effect
relationship between these two conditions, but the observa-
tion that most patients with this infestation do not develop
pernicious anemia convinced other clinicians that the associ-
ation was purely coincidental. Edoardo Storti, then a 22-year
old student of Adolfo Ferrata at the Department of Internal
Medicine of the University Hospital of Pavia, who was later
to become one of the most renowned Editors in Chief of
Haematologica, tried to resolve this uncertainty with a very
simple approach. He infected three dogs with the bothrio-
cephalus parasite and monitored their clinical and hemato-
logic status. After 4 months, two of the three animals devel-
oped severe organic wasting with marked macrocytic ane-
mia. Storti concluded that bothriocephalus was responsible
for their severe anemia, thus providing simple but convinc-
ing evidence in favor of the hypothesis that this tapeworm
can cause pernicious anemia. The cover of this issue of
Haematologica comes from one of the color tables that illus-
trated the paper reporting these results published in the
Journal in 1931.°
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