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Q fever

• Q fever is known as a zoonotic disease worldwide expect

New Zealand.

• The infection causes by pleomorphic obligate gram-negative

bacteria called Coxiella burnetii and was first described in

Australia in 1935 after a febrile illness outbreak between

slaughterhouse workers.



• The host range of C. burnetii is diverse, including mammals (wild

and domestic), birds, reptiles, and arthropods. Livestock such as

cattle, sheep, and goats are the main reservoirs of this bacterium.

• Although C. burnetii infection is usually asymptomatic or

subclinical in animals, abortion, stillbirth, premature delivery,

weak offspring, infertility, metritis, and mastitis have been

reported in some.

• Shedding of this bacterium into the environment could occur

through milk, urine, feces, mucosal secretions, and birth fluids by

infected animals.



Transmission routes

• Inhalation of infected aerosol

• Consumption of contaminated dairy products

• Direct contact with parturient animals or their placentas

• Vertical transmission

• Person-to-person

• Tick bite 



Type of infection

• Acute Q fever 

• Chronic Q fever

• Fatigue syndrome



Q fever in pregnant women

• Until today, little data have been available on the incidence of

Q fever in pregnant women and its complications in pregnancy.

• In 1958, Syrucek et al. isolated C. burnetii organisms from

aborted human placentas.

• One of the first reports was the identification of Q fever

infection during pregnancy in five pregnant women with

abortion or premature delivery in France in 1990.



Q fever in pregnant women

• When pregnant women get Q fever, the bacteria colonize the

uterus, mammary glands, and placenta, indicating that the

infection can be transmitted through the placenta.C. burnetii

can proliferate in trophoblast cells and cause an inflammatory

reaction leading to placental necrosis and vasculitis, which can

lead to miscarriage.

Gross view of placenta. Multiple foci of 

firm white tissue, flat or wedge shape 

(infract-like), involving maternal floor of 

placenta (yellow arrows).





Q fever in pregnant women

• Pregnancy is an extraordinary situation in which the mother’s immune

system must tolerate a semi-allograft, the foetus.

• Consequently, this environment of immunosuppression secondary to

pregnancy causes increased sensitivity to certain virus, parasites, or

bacteria (such as Brucella abortus or C. burnetii), impairing pathogen

clearance and increasing disease severity.

• Indeed, Q fever during pregnancy presents important risks for both the

mother and the foetus. The placenta is a nutrient tissue at the maternal–

foetal interface involved in both foetal growth and foetal tolerance.



Q fever in pregnant women

• The placenta is a complex tissue formed by the chorion and the decidua,

corresponding to the foetal and maternal tissues, respectively.

• Due to its intrinsic structure and plasticity during pregnancy, the placenta is

essential for foetal growth.

• Chorionic villus units are composed of mesenchymal cells, decidual

macrophages (maternal macrophages), Hofbauer cells (foetal macrophages),

foetal vascular cells, and trophoblast.

• The decidua is rich in immune cells, including NK cells, macrophages, T

and B lymphocytes, DCs and mast cells, with an over-representation of NK

cells and macrophages.



Placenta cell responses against C. burnetii infection. (A) Schematic representation of a

full-term human placenta showing the maternal (decidua, myometrium) and foetal

(intervillous space, chorion) parts.

(B) Ex vivo experiments based on in vitro infection of isolated primary cells from

healthy at term human placentas reported the infectious capability of trophoblasts,

dendritic cells, and macrophages by C. burnetii.



Q fever in pregnant women



Q fever in pregnant women

• Trophoblast cells make up the majority of cells in the placenta, and the rest

of the cells are related to immune cells, macrophages, dendritic cells, and

mast cells, respectively.

• Based on histological studies, it appears that the trophoblast cells of the

cotyledonary region are the first cells targeted by Coxiella burnetii.

• Of course, it should be noted that the role of other cells has not been clearly

defined in Coxiella burnetii infection, but many of these cells are very

important for the adaptation of the immune system of the mother and the

fetus during infection.



Q fever in pregnant women

• Q fever infection in pregnant women has been associated with miscarriage,

preterm birth, or low birth weight, and infrequently with fetal death, or

congenital malformations.

• The prevalence of Q fever severe obstetric complications, including

spontaneous abortion, intrauterine growth retardation, fetal death and

premature delivery were 26%, 5.3%, 5.3% and 44.7%, respectively.

• The outcome of Q fever in pregnancy depends on the trimester of pregnancy,

and if a person becomes infected in the first trimester, the chances of

miscarriage are greatly increased.



The First Serological

Study of Coxiella

burnetii among

Pregnant

Women in Iran

2014

Iran

(Ahvaz)

200

181 Normal 

Pregnancy 44

ELISA Blood
19 Abnormal 

Pregnancy

Iran

(Parsabad)

200

111 Normal 

Pregnancy

73

89 Abnormal 

Pregnancy



First Seroprevalence

Study of Coxiella

burnetii in Rural

Pregnant

Women in Contact

with Livestock in 

Khorramabad

2016

-

2017

Iran

(Khorramabad)

184

From rural pregnant

89

(19 Of them

History of

Abortion)

ELISA Blood



Coxiella burnetii

infection with women’s 

febrile spontaneous 

abortion

reported in Algiers

2014

-

2015

Algiers 725

380

Febrile

Spontaneous

Abortion

4

PCR Placenta

345

Normal 0



Investigation of Coxiella

burnetii Prevalence in 

Women Who Had 

Miscarriage and Their 

Spouses by Serological 

and

Molecular Methods

2012 Turkey
51

29

Abortion

0

PCR Placenta
22

Delivery

0



Molecular''Detection

of''Coxiella burnitii

Among''Aborted

Women in Thi-Qar

Province

2014 Iraq

47

aborted 

women

8 PCR Cord 

Blood



Coxiella burnetii

seropositivity in

parturient women is 

associated with

adverse pregnancy

outcomes

1997

-

1998

France 246

153

Seropositive 0

PCR Placenta

93

Control 0



• We search the literature that reported the prevalence

of C. burnetii in woman with a history of abortion in

the world from 1993 to 2021.

• Finally, 25 studies were included in this review.



Group 

category 

Country Year Method Sample size Sample type

1

S
er

o
p

re
v

a
le

n
ce

 i
n

 p
re

g
n

a
n

t 
w

o
m

en

Algeria 2014-2015 IFA 725 Blood

2 Iran 2016-2017 ELISA 184 Blood

3 England 2008 IFA 438 Blood

4 Iran 2014 ELISA 400 Blood

5 Netherlands 2007-2008 IFA 1174 Blood

6 France 2002-2003 IFA 376 Blood

7 Turkey 2012 IFA 100 Blood

8 Japan 1993-1998 IFA 200 Blood

9 France 2013 ELISA 179 Blood

10 Denmark 1996-2003 IFA 856 Blood

11 France 1996 IFA 12716 Blood

12 Spain 2009-2010 IFA 500 Blood

13 France 1997-1998 IFA 7658 Cord blood

14 France 2014 IFA 1112 Blood

15 Turkey 2009-2010 IFA 58 Blood

16 Germany 2003 & 2005 IFA 93 Blood

17 Thailand 2015-2016 ELISA 105 Blood



Group 

category 

Country Year Method 

Sample 

size

Sample type

18
M

o
le

cu
la

r
p

re
v
a
le

n
ce

 

in
 p

re
g
n

a
n

t 
w

o
m

en Algeria 2014-2015 PCR 725 Placenta

19 Turkey 2012 PCR 51 Placenta

20 France 1997-1998 PCR 246 Placenta

21 Iraq 2014 PCR 47 Blood

22

Is
o
la

ti
o
n

Germany 2003 & 2005 Culture 5

Placenta, Amniotic fluid & 

colostrum

23

F
o
ll

o
w

-u
p

 o
f 

p
re

g
n

a
n

t 
w

o
m

en
 w

it
h

 Q
 f

ev
er

France 2006-2011 IFA & PCR 30 Blood & Placenta

24 India 2007

IFA, PCR & 

Culture

74

Blood, Genital swabs, Fecal swabs 

& Urine

25 Denmark 2007-2001 IFA & PCR 12

Urine, placenta, Bonemarrow, 

Milk & Blood

26 Netherlands 2011 IFA & PCR 9 Blood & Placenta

28 France 2007-2012 PCR & Culture 14 Placenta

29 France 1997 PCR & Culture 5 Blood, placenta & Fetal Tissue

30 France 1991-2005 PCR & Culture 53 Placenta & Fetal Tissue



Result

Study population Subgroup 

Number 

of 

studies

Sample size
Pooled estimate 

(95%CI)
I2 p

Studies on pregnant women without defined previous infection

Serology

Total seroprevalence Total 17 26874 11.10 (6.06-13.13) 98.81 <0.001

Prevalence based 

subgroup 

Income situation

High 

income
11 25302 11.56 (9.39-13.73) 97.18 <0.001

Upper 

middle 

income

3 263 15.21 (7.40-23.11) 99.04 <0.001

Lower 

middle 

income

3 1309 22.41 (0.00-47.73) 90.26 <0.001

Study year 

Before 

2010
20 22526 7.10 (6.08-8.12) 98.08 <0.001

After 2010 5 3494 18.38 (9.60-27.16) 99.18 <0.001



Result

Study population Subgroup 
Number 

of studies

Sample 

size

Pooled

Estimate

(95%CI)

I2 p

Molecular 

Total prevalence Total 4 1069
0.30

(0.00-0.69)
73.42 0.01



Result

Study population Subgroup 
Number of 

studies

Sample 

size

Pooled estimate 

(95%CI)
I2 p

Prevalence of C.brunetti in women with previous infection

Serology Total 6 183
79.23 

(58.36-100.00)
98.09 <0.001

PCR Total 7 197
13.97 

(2.74-25.19)
74.56 <0.001

Culture Total 5 55
35.61 

(10.13-61.08)
80.15 <0.001



Result

Number 

of 

studies 

Sampl

e size

Pooled prevalence 

in women with 

exposure

Sample 

size

Pooled 

prevalence

In women 

without exposure

Pooled OR 

(95% CI)

I2

Seroprevalence of coxiella brunetii in pregnant or parturated women

Abortion history 10 2125

13.68 (10.35-

17.02)

10772 12.66 (8.99-16.32)

1.58

(1.24-2.02)

35.78*

Risky population 7 11919 7.73 (4.82-10.64) 4066 6.90 (3.66-10.13)

1.86

(0.63-5.48)

87.94

Seroprevalence of coxiella brunetii in pregnant or parturated women with history of previous infection with

coxiella brunetii

Abortion history 2 512 0.80 (0.00-1.60) 264 0.00 (0.00-0.57)

2.81

(0.31-25.32)

0.36*



Discussion

• Infection with intracellular bacteria such as Listeria and C.

burnetii can lead to adverse complications such as infertility,

stillbirth, preterm delivery, ectopic pregnancy, intrauterine fetal

demise, and low birth weight.

• These bacteria are food-borne and zoonotic pathogens that tend

to embryonic units and lead to fatal diseases in the mother and

fetus.



Discussion

• The prevalence of Q fever in pregnant women is generally

unknown and occurs asymptomatically in 90% of cases.

• To diagnose the disease in pregnant women, routine screening,

especially in areas where the disease is endemic, is considered

essential. Studies show that Q fever infection increases the risk

of miscarriage in early pregnancy and premature fetal or

intrauterine fetal death in late pregnancy.



Discussion

• Living in high-risk areas, as well as close contact with domestic

animals and livestock, increases the risk of infection in

pregnant women.

• May be living within 5 km of farms with infected goats and

sheep is considered a high-risk area for the disease. Also, travel

to these areas can cause infection in pregnant women.



Discussion

• Several methods have been proposed to identify C. burnetii in

clinical specimens. These methods include molecular methods,

serological methods (ELISA & IFA) and culture, which can be

used to more quickly identify the disease and prevent its

dangerous side effects.

• Acute Q fever is confirmed by a positive molecular test and an

increase in Phase II IgM antibody titer or a quadruple increase

in Phase II IgG titer. Chronic Q fever is also confirmed by a

positive molecular test and an increase in IgG phase I titer.



Discussion

• In general, treating Q fever during pregnancy is associated

with great challenges.

• Since doxycycline is a choice drug for the treatment of Q fever

and this drug is contraindicated during pregnancy, as a result,

the course of treatment with cotrimoxazole has been suggested

since 1996.



Conclusion

• Because there is limited information about the mechanism of

Q fever in pregnant women, screening of women who have

occupational exposure to livestock and live in endemic areas

with serological methods is essential.

• It is also necessary to follow up on the treatment of pregnant

women who have a history of Q fever infection to control the

disease and prevent chronic Q fever infection, as well as

complications in subsequent pregnancies.




