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We report a 2.5-month-old infant with
hookworm infection manifesting with black,
tarry stools from 12 days of age. His mother
also had hookworm ova in her stools. The
usual incubation period for hookworm infec-
tion is 2 months. The very early manifesta-
tion in this newborn suggests transplacental
infection.

Introduction

Hookworm is a common pathogen in many
regions of the world. Hookworm infestation
in infancy manifesting with black, tarry
stools has been reported previously.1 We
report a case of infantile hookworm disease
where symptoms started in the neonatal
period.

Case Report

A baby boy was born to a primigravida
mother by normal vaginal delivery in rural
Nepal. The perinatal period was uneventful
and he was exclusively breastfed. He began
passing black, tarry stools from day 12 of
life. No treatment was sought at this stage.
He gradually became increasingly pale and
was brought to St Stephen’s Hospital, Delhi
when he was 2.5 months old.

At admission he was markedly pale but
was active and alert and weighed 4.5 kg.
He had hepatosplenomegaly with his liver
margin 5 cm below the right costal margin
and spleen 2 cm below the left costal margin
in its long axis. Haemoglobin was 2.1 g/dL.
White blood cell count was 15.4x109/L with

lymphocytes 70%, granulocytes 20% and
eosinophils 10%, with an absolute eosinophil
count of 1.5x109/L. Platelet count was
352x109/L. Reticulocyte count was 15%
and red cell distribution width was 21.94%
(normal range 11.6–16.5). Peripheral blood
film showed eosinophilia with dimorphic
red cell morphology suggestive of iron, vita-
min B12 and folate deficiency. Total serum
protein was 53 g/L and serum albumin was
26 g/L. Prothrombin time was 11.6 sec
(control 10.2 sec) and partial prothrombin
time was 23.2 sec (control 28 sec). Tech-
netium scan for Meckel’s diverticulum was
normal. Direct and indirect antiglobulin
tests were negative. He was transfused with
10 ml/kg packed red cells on admission and
again 2 days later. Despite the transfusions,
his pallor persisted. Microscopic examina-
tion of stool showed many ova of hookworm
and some smears showed live larvae inside
eggs. The mother’s stool also had eggs
of hookworm and roundworm. Breast-milk
was examined microscopically for larva
of hookworm on one occasion, but was
negative.

The infant was given mebendazole 50 mg
twice daily for 3 consecutive days. On day
3, his stool colour changed from black to
yellow. Repeat stool examination was nega-
tive for occult blood, ova or parasites. There
was a consistent rise in haemoglobin over the
next 15 days and it was 8.1 g/dL when the
infant was discharged.

Discussion

Most cases of infantile hookworm disease
have been reported from China2 and there
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have also been reports from Nepal.3–5 We
were unable to identify the specific genus but
most worms identified from this region have
been Ancylostoma duodenale.1

Hookworm larvae hatch from eggs passed
in the stool of infected persons. The larvae
usually penetrate the skin of people walking
barefoot over contaminated soil. After pen-
etrating the skin, larvae enter the blood-
stream, are carried to the lungs, exit through
alveolar walls, migrate up the tracheo-
bronchial tree and are swallowed. It takes
approximately 2 months for larvae to reach
the intestine where they become sexually
active and lay eggs.6 Our patient had mani-
festations of hookworm disease with tarry
stools and anaemia as early as the 2nd week
of life. Tarry stools were not detected after 3
days of antihelminthic treatment. A similar,
dramatic change in the appearance of stools
after antihelminthic treatment has been
reported previously.7

Transplacental and transmammary routes
of transmission of hookworm larvae have
been postulated in the past,8,9 but no proof
has been demonstrated. It is possible that
hookworm larvae, crossing from the breast
directly into the infant’s gut, could have a
shorter incubation period. Nwosu examined
12.4 L of colostrum from 316 nursing
mothers to look for the infective larvae of
hookworm but none were detected.8

The other possibility is transplacental
infection which would result in a longer
incubation period. It is conceivable that
larvae that migrate from the pulmonary
circulation into the alveoli can also enter the
fetal circulation across the placental mem-
brane. This form of transplacental transmis-
sion has been recorded for protozoa, namely
toxoplasmosis10 and malaria.11 Transplacen-
tal transmission of toxocara in mice has also
been proven.12

Infants who acquire hookworm might
otherwise acquire it through the standard
route, after penetrating the skin. Infantile
hookworm infection acquired from contami-
nated sand used in absorbent nappies in
China and also from laying the child in soil

contaminated with hookworm has been
reported previously.5 In this scenario, the
incubation period needs to be 6–8 weeks.
That the symptoms in our case appeared at
2 weeks of age argues against this possibility.
We speculate that the neonate must have
become infected transplacentally. There are
anecdotal reports from China of hookworm
infection at birth.1 Other than that, the
youngest case we found in the literature was
aged 5 weeks and from Australia.13

The passage of altered blood by our
patient made us suspect Meckel’s diverticu-
lum. Two cases of infantile hookworm oper-
ated upon for intestinal bleeding before the
causative hookworm was detected have been
reported.13 This latter report is mentioned
above as probably the youngest case in the
literature (5 weeks).

Our infant is perhaps the youngest with
neonatal hookworm disease to be reported
and manifestation within 2 weeks of birth
supports transplacental spread. We recom-
mend that hookworm be borne in mind
in the differential diagnosis of neonates
and infants with rectal bleeding and severe
anaemia in hookworm-endemic areas.

LOKESH TIWARI, JYOTSNA JAMES,
SONA CHOWDHARY, ARCHANA
SHARMA* & JACOB M. PULIYEL

Departments of Pediatrics and *Laboratory
Diagnostic Services, St Stephens Hospital,
Tis Hazari, Delhi, India

(Accepted July 2004)

Reprint requests to: Dr Lokesh Tiwari, c/o Dr Jacob
Puliyel, Department of Pediatrics, St Stephens
Hospital, Tis Hazari, Delhi – 110054, India. E-mail:
puliyel@vsnl.com

References

1 Sen-Hai Y, Ze-Xiao J, Long-Qi X. Infantile
hookworm disease in China, a review. Acta Tropica
1995; 59:265–70.

ATP50201.pmd 10/14/04, 11:38 AM362



Hookworm in a neonate 363

2 Chang-I W. Parasitic diarrhea in China. Parasitol
Today 1998; 10:284.

3 Singh K, Singh R, Parija SC, Faridi MMA. Infantile
hookworm disease. Indian J Pediatr 2000; 67:241.

4 Curtale F. Selective treatment and targeted chemo-
therapy: effect on prevalence and intensity of
infection for two intestinal helminths in Nepalese
children. Panminerva Med 1995; 37:214–19.

5 Curtale F, Pokhrel RP, Tilden RL, Higashi G.
Intestinal helminths and xerophthalmia in Nepal.
A case control study. J Trop Pediatr 1995; 41:334–7.

6 Hotez PJ. Hookworm. In: Behrman RE, Kliegman
R, Jenson HB, eds. Nelson Textbook of Pediatrics,
17th edn. Philadelphia, PA: WB Saunders, 2004;
1156–8.

7 Grover JK, Vats V, Uppal G, Yadav S. Anthel-
mintics: a review. Trop Gastroenterol 2001; 22:180–9.

8 Nwosu AB. Human neonatal infections with
hookworms in an endemic area of Southern Nigeria.
A possible transmammary route. Trop Geogr Med
1981; 33:105–11.

9 Griffin L. Studies on the incidence and seasonal
pattern of hookworm infection in lactating mothers
and the possible transmission to infants via the
breastmilk, in Mombasa and Machakos, Kenya.
Cent Afr J Med 1981; 27:214–19.

10 Martin S. Congenital toxoplasmosis. Neonatal Netw
2001; 20:23–30.

11 Egwunyenga OA, Ajayi JA, Duhlinska-Popova DD.
Transplacental passage of Plasmodium falciparum
and seroevaluation of newborns in northern Nigeria.
Southeast Asian J Trop Med Public Health 1997;
28:741–5.

12 Hassan AT, el-Manawaty NH. Experimental
murine toxocariasis histopathological study of
chronic renal infection, transplacental transmission
and ultrastructural study of egg shell. J Egypt Soc
Parasitol 1994; 24:333–9.

13 Walker AC, Bellmaine SP. Severe alimentary
bleeding associated with hookworm infestation in
aboriginal infants. Med J Aust 1975; 1:751–2.

ATP50201.pmd 10/14/04, 11:38 AM363


