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ABSTRACT

OBJECTIVE: To investigate the impact of gestational changes on blood lymphocyte count in healthy

pregnancies. 

STUDY DESIGN: This retrospective study is consisted of 108 consecutive normal pregnancies who de-

livered at our department in December 2015. High-risk pregnancies with poor neonatal outcome and

pregnancies with maternal disorders which may affect lymphocyte counts were excluded from the study.

“Complete blood count” results of the patients were obtained from the computerized data base system

of Hacettepe University Hospital. Blood samples of patients which were withdrawn a) prior to pregnancy

(1-6 months before getting pregnant), b) during pregnancy (11-14th gestational weeks) and c) post-par-

tum first day were used in this study.

RESULTS: The mean blood lymphocyte count was 2049.07 (±758.69) in patients before their pregnan-

cies. The mean lymphocyte count decreased to 1850.93 and 1625 during pregnancy and after delivery

respectively. A statistically significant decrease was found between three periods (before, during, and

postpartum 1st day) (p:0.003).

CONCLUSION: We have shown a significant decrease in total lymphocyte levels during pregnancy, con-

sistent with the data presented in the literature. Pregnancy and related hormones have a negative im-

pact on total blood lymphocyte level.
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Introduction

Semi-allograft fetus developing in uterus complicates the
immune response during pregnancy. Trophoblasts and mater-
nal cells interact continuously with each other at the mater-
nofetal interface (1). Immunosuppression is selectively neces-
sary for implantation and fetal growth. However, all of these
steps also need the increased immunomodulatory functions of

maternal immune cells for placentation. In summary, the im-
mune response in pregnancy has both stimulatory and sup-
pressive functions for a successful pregnancy outcome (2).

Blood levels of nucleated cells undergo important changes
during pregnancy due to hormonal effects. Lymphocyte levels
decrease during pregnancy and start to increase after delivery
(3). The lymphocyte subgroup distribution in the decidua also
alters and the most important change occurs in endometrial
natural killer (NK) cells. Decidual NK cells become predomi-
nant immune cells in  pregnant uterus (4). Both blood lym-
phocyte counts and tissue-specific changes are necessary for
maintaining the pregnancy. 

In this study, we aimed to demonstrate the impact of early
gestational changes on blood lymphocyte count in healthy
pregnancies. 

Material and Method

This retrospective study is consisted of 108 consecutive
pregnancies who delivered at our department in December
2015. High-risk pregnancies with poor neonatal outcome and
pregnancies with maternal disorders which may affect lym-
phocyte counts were excluded from the study. “Complete
blood count” results of the patients were obtained from the
computerized data base system of Hacettepe University
Hospital. Blood samples of patients which were withdrawn a)
prior to pregnancy (1-6 months before getting pregnant), b)
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during pregnancy (11-14th gestational weeks) and c) post-par-
tum first day were used in this study. Patients with missing
data were also excluded from the study. Complete blood count
calculation during these period is mandatory in our routine
practice within the framework of Hacettepe University “ante-
natal care program”. This study was carried out with the per-
mission of “Hacettepe University Ethics Board Commission”
(no: GO 16/371-13). 

Blood samples were drawn from the antecubital vein into

K2-EDTA tubes and tested in the same day. Hematological pa-

rameters for complete blood count were determined using a

UniCel DXH800 fully automated cell counter (Beckman

Coulter, Inc., US). VCS technology was used to determine

total lymphocyte levels. 

All statistical analyses were performed using SPSS version

17.3. The descriptive results were given as means and stan-

dard deviation (SD). Data were compared by using pairwise

comparisons and multivariate tests. The level of significance

was set at 0.05.

Results

The total number of blood samples included in the study

was 324, obtained from 108 patients. The mean age of our

study group was 31.03 (range between 20 and 42 years old). 

The mean blood lymphocyte count was 2049.07 cells/µL

in patients before their pregnancies. The mean lymphocyte

count decreased to 1850.93 cells/µL and 1625 cells/µL during

pregnancy (in-between 11-14th gestational weeks) and after

delivery (post-partum first day), respectively (Table 1).

Lymphocyte count decreased approximately 198.15 cells/µL

during pregnancy from its highest level at pre-pregnancy. The

mean difference was 225.93 cells/µL between pregnancy and

postpartum 1st day. A statistically significant decrease (p:

0.003) was found between these three periods by using pair-

wise comparisons. Figure 1 shows the distribution of lympho-

cyte levels during three periods.

We have also studied mean hematocrit levels during these
three periods to exclude the effect of hemodilution (Table 2).
The mean hematocrit levels were 36.77%, 35.94%, and 31.50
% in terms of prior to pregnancy, during pregnancy and post-
partum 1st day, respectively. Mean hematocrit level declined
statistically insignificantly during pregnancy (p:0.25).  On the
other hand, mean hematocrit levels decreased statistically sig-
nificantly after delivery (11-14th gestational weeks versus
post-partum first day) (p:0.001). 

Discussion

Pregnancy has various effects on hematological cell counts
and their functions. Increased plasma volume and decreased
iron stores cause dilutional anemia, while altered coagulation
induces gestational thrombocytopenia (5). In our study, hema-
tocrit decrease during early pregnancy (11-14th gestational
weeks) was not statistically significant but postpartum 1st day
hematocrit levels were found to be decreased most probably
due to late pregnancy hematological/metabolic changes and
blood lost during delivery.  Specious lymphocyte decrease due

Table 1: Mean lymphocyte levels of each group 

Mean blood lymphocyte Std. deviation n

count (cells/µL)

Prior to pregnancy 2049.07 758.687 108

Pregnancy 1850.93 501.865 108

Postpartum 1st day 1625 581.51 108

Table 2: Mean hematocrit levels of each group

Mean hematocrit (%) Std. deviation n

Prior to pregnancy 36.77 4.24 108

Pregnancy 35.94 3.31 108

Postpartum 1st day 31.51 3.87 108

Figure 1: Distribution of lymphocyte levels during periods
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to hemodilution was excluded with these findings in our study.
White blood cell (WBC) levels also change during pregnancy
and postpartum period (6). The enhancement of WBC count is
predominantly through increased neutrophil levels and this
left shift seems to be a protective mechanism for both fetus
and mother (7).

It has been well documented that lymphocyte count de-
clines during pregnancy and reaches its normal level after de-
livery (3,8,9). We have shown a significant decrease in total
lymphocyte levels during pregnancy, consistent with the data
given in the literature. Some studies were carried out to execute
the distribution of lymphocyte subsets during pregnancy. T and
B lymphocytes, NK cells, and T-cell subgroup proportion do
not change is the main consensus of these studies (6,9). We did
not analyze alteration in the lymphocyte subsets in our study.

Pregnancy has different effects on thymic mass and activ-
ity. It is a well-known fact that thymus becomes smaller dur-
ing pregnancy and total thymocytes also decline in the tissue.
All of these physiological changes result in a significant de-
crease in total T-cell number (10,11). Lymphocyte- dependent
cytotoxicity is activated by a2V-ATPase expression on the cell
surface. This enzyme has an important function in T-cell and
NK-cell differentiation and maturation. Pregnancy has a posi-
tive effect on a2V-ATPase, especially in the thymus, which
seems to be the reason of total  blood lymphocyte count
changes (12).

Changes in lymphocyte level at puerperium have been in-
vestigated in a limited number of studies. Investigators
claimed that neutrophil and leukocyte levels start to increase,
even in the first day after labour (13). Also, Kühner at al.
demonstrated enhanced lymphocyte levels in the first week
after labour (9). We have shown that lymphocytes decrease
after delivery; however, our data is limited to post-partum 1st

day. This seems to be a result of acute blood loss after birth as
it is expected.

In conclusion, there is a significant decrease in total lym-
phocyte levels during pregnancy. Pregnancy and related hor-
mones have a negative impact on total blood lymphocyte
count. Well-designed future studies are necessary to under-
stand the impact of pregnancy on lymphocytes.
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