Protocol Review: Evidence used and rationale
Protocol name: Iron deficiency anaemia and iron in pregnancy
Rationale: The current Antenatal protocol, which contains sections on iron and anaemia in
pregnancy, was overdue for review. Clinicians in the region have requested greater detail in the
Antenatal protocol, therefore the decision was made in the working group to separate the protocol into
multiple components, one of which is the new “Iron and anaemia in pregnancy” protocol.
A new study (Nini Helthiwan) into maternal and child health is due to commence in the Kimberley in
2015/2016. A review of the maternal and child health protocols to reflect the best evidence was
requested in order to inform that study.
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Discussion points:
Cut offs of ferritin to indicate iron deficiency:
Normal ranges for ferritin are poorly described in pregnancy. Where bone marrow biopsy has been
performed in second and third trimesters of pregnancy as a gold standard, a ferritin of less than 30
was 90% sensitive and 85% specific for absent iron in the marrow (Van Den Proek). A ferritin of 70
has been estimated to be equivalent to an iron reserve of 500mg, which “nearly balances the net iron
loss during pregnancy” (Milman 2011).
th

In an otherwise well population of women, the 97.5 centile for ferritin (ug/l) was 106.4 in first
trimester, dropping to a low point of 39 in weeks 28 - 31, and rising to 43.5 by weeks 34 – 38. These
upper limits have been used to estimate the normal haemodilution that might be seen in a healthy
pregnancy with adequate iron reserves.
A ferritin of 70 is therefore used as a cut-off first trimester to identify women who do not require iron
supplementation in pregnancy, with estimates for second and third trimester based on some allowable
measure of haemodilution. There is research currently underway in the Kimberley which will examine
the prevalence and management of iron deficiency in pregnancy and the effects on infant outcomes,
including neurodevelopmental status and anaemia.

Eosinophilia, strongyloidiasis and deworming in pregnancy:
Eosinophilia
Eosinophilia may be an indication of parasitic infection, however there are other causes of
eosinophilia, and eosinophils may be elevated for some time after treatment of an infectious cause.
Other causes of eosinophilia include drug reactions and allergies. Eosinophils may be normal despite
having an active parasitic infection, and eosinophilia can be suppressed by concurrent bacterial
infection or immunosuppression, Eosinophilia is thus neither sensitive nor specific for parasitic
infection. Extremely high eosinophil counts require further investigation and may indicate a neoplastic
condition.
Chronic strongyloidiasis is the most important parasitic condition to treat in the Kimberley setting.
Isolated eosinophilia is an indication for further investigation with strongyloides serology (test and
treat) or treatment for strongyloidiasis (empirical treatment) depending on the underlying risk factors

for complicated / disseminated strongyloidiasis. In the non-pregnant population these risk factors
predominantly relate to immunosuppression, including steroid therapy, solid organ transplantation,
diabetes and renal disease. There is documented evidence of a high background prevalence of
strongyloides infection in the Kimberley region (Hays 2015).
The diagnosis of strongyloides is complicated by the lack of a “gold standard”. There is no data
available on the impact of pregnancy on the predictive value of eosinophilia for strongyloidiasis –
however pregnancy alone should not cause a rise in percentage eosinophils. There is no data
available on the effect of pregnancy on strongyloides serology.
Parasites and anaemia
There is a paucity of high level evidence to guide recommendations regarding deworming in
pregnancy. In a study of 3163 pregnant women in Uganda who were screened or both anaemia and
helminthic parasites, neither hookworm infection nor strongyloides infection was associated with
anaemia (Muhangi 2007). A smaller study in Papua New Guinea in an area of high parasite
prevalence found the same (Phuanukoonnon 2013).
Another Ugandan study of 2507 examined the benefits of anti-helminthic treatment in pregnancy in an
area where background infection with helminths was high (68% overall, 45% hookworm), deworming
with albendazole or praziquantel during the second or third trimester was effective in treating parasitic
infections, but had no overall effect on maternal anaemia, birth weight, perinatal mortality, or
congenital abnormalities (Ndibazza J).
It is postulated that routine deworming in areas of very high hookworm prevalence may have benefits;
however this is not applicable to the Kimberley region where hookworm rates are lower. Although
data on the rate of hookworm infection in the Kimberley is lacking, in the Northern Territory hookworm
was only detected in 134 out of 64 691 faecal samples (Davies 2013). Similar routine deworming
practices in the Kimberley region make it likely that the prevalence of hookworm is similar to the NT.

Anti-helminthic medications in pregnancy
ADEC categorisation:
BENZIMIDAZOLES (Albendazole, Mebendazole)
Avoid use in the first trimester (in animal studies albendazole is teratogenic in several
species). In the second and third trimesters, single-dose treatment accounts for much of the
experience in humans, although some prolonged courses have been documented in the first
trimester; it has not been shown to be associated with congenital anomalies. Contact one of
the pregnancy drug information centres for advice about a specific patient. Australian
category D largely based on the concern about use in first trimester.
PRAZIQUANTEL: Appears safe; Australian category B1.
IVERMECTIN: Avoid use; Australian category B3.
PYRANTEL: Safe to use; Australian category B2.
Safety data from clinical trials:
The Entebbe study detected possible detrimental effect of albendazole treatment during pregnancy on
the incidence of infantile eczema (Elliott 2011). Praziquantel was effective against Schistosoma spp.
but poorly effective against hookworm. In other studies in non-pregnant populations, praziquantel had
a greater response (Shaw 2010). The WHO has considered that congenital anomalies due to
benzimadazoles are unlikely, and small observational studies have found no significant increase in
congenital anomalies. The referenced RCT have shown no increase in perinatal mortality and infant
survival to six months of age associated with the use of albendazole in second and third trimester.
There is no evidence of genotoxicity or fetal toxicity with the use of praziquantel (Elliott 2011).
Efficacy data:
Pyrantel: In a study conducted by KPHU, 108 children were examined for parasitic infection by stool
sample. Initial hookworm prevalence was 30.6%, strongyloides prevalence 1.9%. Pyrantel had no
detectable effect against any parasites (Reynoldson). In RCTs, the egg reduction rate for hookworm

infection has ranged from 56.4 – 75%, however the number of patients included (152) is small (Keiser
2008).
Conclusion:
There is insufficient evidence of benefit to routinely offer deworming to pregnant women in the
Kimberley region for the elimination of hookworm infection, whether or not they are anaemic. Pyrantel
is safe to use in pregnancy but has been shown to have limited efficacy in the treatment of hookworm
and strongyloidiasis.
Treatment for strongyloidiasis may be indicated on the basis of eosinophilia, positive serology and / or
symptomatic infection and/or risk factors for complicated or disseminated infection – this should be
discussed with an obstetric doctor first. If treatment is indicated, ivermectin is the most effective option
(category B3), which should be given as two doses of 200mcg/kg PO, two weeks apart. If treatment is
being considered, strongyloides serology should be performed prior to treatment to guide ongoing
management.
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