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Spotlight on hematology
Common abbreviations during
pregnancy
SSW
Week of pregnancy
Days
SSW 18+5 (5th day of the 18th
SSW)

Introduction
A Pregnancy (medically gestation or gravidity from the Latin graviditas) leads to major physiologic changes in a woman’s body, not only in the hormonal status. These make it possible to
maintain the pregnancy, development and growth of the fetus and the birth. There are also
hematologic changes during a pregnancy. Our current focus is concentrated upon the physiologic
changes in the hematologic findings and their distinction from pathologic processes. The blood
picture 2017-3 H3A comes from a 30 year-old, healthy woman in the third trimester of pregnancy.
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2nd trimester
SSW 12+0 bis 27+6

The average duration of pregnancy
is 40 weeks. SSW 0+0 is the first day
of the last period.
According to this calculation, fertilization occurred around SSW 2+0
(ovulation). As a rule, pregnancy
is confirmed by SSW 4+0 (missed
period).

Pre-eclampsia (gestosis)
A complication of pregnancy, which
develops in 0.8-3% of pregnant
women. The cause of the illness is
not yet known with certainty. The
most important symptoms are high
blood pressure, protein excretion in
the urine, edema, reduced urinary
volumes.
In severe forms, there can be
neurologic symptoms and seizures
(eclampsia).
HELLP Syndrom
H = Hemolysis (Ec-Zerfall)
EL = elevated liver function
tests
LP = low platelet count
The HELLP-syndrome is a very severe form of pre-eclampsia.
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Anemia during pregnancy
The physiologic “Anemia of pregnancy”
The total blood volume increases during pregnancy by a total of around 1.25 liters. A continual increase in the plasma content (maximal in the 20th-24th gestational week), as well as
a significantly enhanced stimulation of erythropoiesis in the bone marrow brought about by
a 2-3-fold increase in the erythropoietin level above normal all contribute to this. The erythrocyte mass does not increase to the same degree as the blood volume, which results in
a relative fall in the hemoglobin which is often referred to as the “anemia of pregnancy”.
Laboratory tests
• Evidence of a reduced hemoglobin concentration, reduced hematocrit
• with normal erythrocyte indices (MCV, MCH)
• erythrocyte morphology unremarkable
• Occasional erythroblasts can be found in the blood picture of healthy pregnant women.
These can be of both fetal and maternal origin.

Other causes of anemia during pregnancy

According to current guidelines, a clinically important anemia is present in pregnant women only
when the hemoglobin value is below 110 G/l during the 1st and 3rd trimester, or below 105 G/l during
the 2nd trimester. In Switzerland, around 20% of pregnant women are affected. In addition to irondeficiency anemia (markedly elevated iron requirements for the development of placenta and fetus), other causes are increasingly found nowadays, including thalassemias, hemoglobinopathies,
anemia of inflammation as well as deficiency states. This results from the immigration of women
from other regions of the world (other ethnicities) and their at times high numbers of children.
Laboratory tests for iron-deficiency
• Serum ferritin value at normal CRP below 30 µg/l
Latent iron deficiency: asymptomatic depletion of iron stores. Manifest iron deficiency with
symptoms such as fatigue, dizziness, weakness and hypochromic-microcytic anemia.
(The ferritin concentration of sample 2017-3 H3A was 10 µg/l)
Laboratory testing in other causes of anemia
Cause

Possible hematologic changes

Vitamin B12-/ Folic acid
deficiency

Macrocytosis, possibly hyper-segmentation of the neutrophils

Thalassemias

Microcytosis and hypochromasia, possibly target cells, basophilic stippling of erythrocytes, poikilocytosis possibly erythroblasts

Hemoglobinopathies
(C,D,E, CS, S (sickle cells)

Depending upon type, frequent mild microcytosis. Morphologic e.g.
sickle cells, Hb-C crystals or elongated stomatocytes (Pitta-bread
forms) and bizarrely folded erythrocytes in Hb-SC disease.

Hemolytic anemias
(spherocytosis, HELLP syndrome)

Possibly spherocytes (spherical cells), possibly increased polychromatic
erythrocytes, possibly schistocytes in HELLP syndrome, reticulocytosis.

Anemia of infections
(HIV, Hepatitis B/C, parvovirus
B19, parasites)

Depending upon cause, possible atypical, reactively modified lymphocytes, hypochromasia (anemia of chronic disease) or eosinphilias in the
setting of parasitic illnesses
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Hematologic neoplasms
While delimiting the physiologic and
pathologic causes of hematologic
abnormalities, it must be remembered that malignancies such as the
leukaemias can develop de novo during
pregnancy.
Here it is common to find simultaneous
changes in all three cell lines (leukocytes, erythrocytes, and thrombocytes).
If there is an unclear automated leukocyte differentiation from the hematologic apparatus, then a follow-on blood
smear must always be obtained for
clarification.

Changes in the leukocytes during pregnancy
The total leukocyte count increases during pregnancy and reaches a plateau of 10.0-16.0 G/l in
the 2nd – 3rd trimester. The leukocyte value can increase further to 25 G/l during the stress of
delivery, but falls back to the reference range for non-pregnant women within around 6 days of
the delivery.
The increase in leukocytes after the second month of pregnancy is mostly due to an increased
count of circulating neutrophils. The blood picture may show the following changes:
•
•
•
•
•
•

increased proportion of neutrophils with rod-shaped nuclei
occasional metamyelo- or myelocytes
Neutrophils with coarse granulation and hazy blue inclusions in the
cytoplasm (Döhle bodies, basophilic streaks)
Additionally the monocyte values increase proportionally, while the lymphocyte
values fall simultaneously
As a rule eosinophil and basophil values remain unchanged.

Laboratory tests
In pregnant women, if an infective or inflammatory process is suspected, we can only rely upon
the usual markers (leukocytosis, neutrophilia, left-shift of granulopoiesis, toxic signs in the neutrophils) with reservations. The same applies to the erythrocyte sedimentation rate, which can
increase to 30 mm/h during pregnancy.
The CRP value is not affected by pregnancy.

Diagnostic work-up of thrombocytopenia
The first thing to exclude in the laboratory is an artificial thrombocyte reduction due to thrombocyte aggregation.
This can occur due to incorrect blood
sampling (e.g. capillary with poor
blood flow, over-filling or poor mixing
in the tube). Clues to this include
the demonstration of thrombocyte
aggregates in the blood smear or appropriate alerts from the hematologic
machines (e.g. platelet clumps). The
blood sampling must be repeated.
More rarely, the cause is an in vitro
intolerance of EDTA. A repeat sampling
of blood is necessary. The thrombocyte
counts are determined in fresh EDTA
blood and heparinized blood. If the
Heparin- thrombocyte count is markedly higher than the EDTA-thromobcyte
count, then an “EDTA-induced pseudothrombocytopenia” is established.

Blood picture findings in preparation 2017-3 H3A:
Segmented nuclei with coarse granulation, neutrophils with rod-shaped nuclei and metamyelocyte

Thrombocytopenias during pregnancy
Thrombocytopenia is the commonest pathologic change in the blood picture during pregnancy.
75% are gestational thrombocytopenias, 15-22% are attributable to severe pre-eclampsia/ HELLP
syndrome and 1-4 % relate to autoimmune thrombocytopenia (ITP).

“Gestational thrombocytopenia”
This thrombocytopenia develops in around five percent of pregnant women during the 3rd trimester. The cause is hemodilution on the one hand (higher proportion of blood plasma), and increased thrombocyte consumption on the other. The thrombocyte values lie below the reference
range of 150 G/l, but as a rule above 70 G/l.
This form of thrombocytopenia is not associated with an increased risk of bleeding in either
mother or child.

Pathologic causes of thrombocytopenia
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The most important differential diagnosis for gestational thrombocytopenia in a case of isolated thrombocytopenia is autoimmune thrombocytopenia (1:1,000- 1:10,000 pregnancies). In
this condition, the patient produces IgG-antibodies against their own thrombocytes, leading to
accelerated destruction of antibody-coated thrombocytes in the spleen, and thereby leads to
thrombocytopenia.
Since the anti-thrombocyte antibodies are of IgG-type, they can cross the placenta and cause
thrombocytopenia in the child. This is why the thrombocyte count is determined immediately
after delivery by testing the umbilical cord blood in order to minimize complications such as
intracranial bleeding.
This primary autoimmune thrombocytopenia is already known about prior to the pregnancy in
around two thirds of patients. A thrombocyte count of < 100 G/l is typical in the first trimester
with progressive reduction over the course of the pregnancy.
Other causes include the pregnancy-induced thrombocytopenias of severe pre-eclampsia, HELLPsyndrome or non-pregnancy associated causes (congenital: e.g. von Willebrand type 2, acquired:
immunologic e.g. drug-induced and non-immunologic causes, e.g. infection-associated, vitamin
12/ folic acid deficiency.)

