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SUMMARY

Introduction: Bacteriuria of pregnancy is a common condition. 
Case report: Patient, 30-years, pregnant woman. During pregnancy, E. coli infection re-
curred in 4 times, applied Cephalexin and Ceftriaxone. The delivery was terminated by CS, 
GW 38; girl infant, AS 9. After the period of lactation: secretory status - the patient was a 
secretor of A and H blood type substance; ultrasonography and contrast radiography - pres-
ence of the third kidney. The therapy was added by vaccine UroVaxom, and there was no 
E. coli infection during 2 years follow up period. The Child is now 7 years old girl, having 
brilliant psychomotorical development. Possible child brain damage, lung damage, mental 
diseases are the reason for necessity E. coli infection treatment during pregnancy.
Conclusion: All pregnant women should be screened for bacteriuria. E. coli is most com-
monly sensitive to group B antibiotics (cephalexin and amoxicillin), safe to be included in 
pregnancy. Long-term follow up of infants born from mothers having bacterial infection 
during pregnancy is necessary.
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INTRODUCTION

Bacteriuria of pregnancy is a common con-
dition which is thought to be associated with 
serious sequelae in mother and fetus. Most 
women acquire bacteriuria before pregnancy, 
while 20%-40% of women with asymptomatic
bacteriuria will develop pyelonephritis during 
pregnancy [1].
 Treatment of asymptomatic bacteriu-
ria lowers this risk. Most symptomatic urinary 
tract infections (UTI) in pregnant women 
present as acute cystitis. Short-term therapy is 
not as established as in non-pregnant women. 
In the last 10 years, the drugs of choice for E. 
coli UTI treatment have been amoxicillin and 
cephalexin. Resistance rate in E. coli is gener-
ally about 40%. During pregnancy, quinolones 
and tetracyclines are contraindicated in the fi  
rst trimester, while sulphonamides should not 
be used in the last trimester [2,3].
 Lower socioeconomic standard due 
to population migration in the countries in 
transition increases the frequency of these in-
fections in women in generative period [4].
 Th e objective of this paper was the 
reevaluation of the knowledge on the signifi  
cance of the urinary tract E. coli infections 
during perinatal period through the summary 
of the contemporary reviews from the aspect 
of gynecologists, hospital clinical pharmacol-
ogists, transfusiology specialists, microbiolo-
gists, urologist, nephrologists and radiologist 
using one clinical case report as illustration.

CASE REPORT

A patient, 30-year old, was referred to clinical 
pharmacologist for correction of the antibiotic 
treatment of the recurring E. coli urinary in-
fection. During two years, she was treated by 
parenteral antibiotics of diff erent groups ac-
cording to drug susceptible test but no eradi-
cation of the urinary infection was achieved. 
Th e patient’s expectations were directed to-
wards the selection of “the exclusive drug”. 
During conversation, the patient was sleepy 
and complained of that she failed to become 
pregnant as wanted in the last 2 years. A clini-
cal pharmacologist fi  rst requested diff erential 
diagnostics to rule out the pregnancy. Labora-
tory analyses and ultrasonography confi  rmed 
the pregnancy of 6 gestation weeks and it im-
plied the choice of antibiotics most appropri-
ate for pregnancy. Th e patient is a blood type 

A secretor meaning that she is not predisposed 
to E. coli infection.
 Cephalexin (group B) (Palitrex®, Ga-
lenika, Serbia) caps. 500mg in dose 3 x 1, a 
oral form of I generation cephalosporin, was 
included in her therapy, as the only sensitive 
antibiotic according to drug susceptibility test, 
meaning that there are no reported side-eff ects 
in pregnancy. During pregnancy, E. coli infec-
tion recurred in months 4 and 6, and each time 
the cephalexin was applied on the basis of drug 
susceptibility test. In the 8th month, the infec-
tion recurred the third time with more mani-
fested picture. Upon laboratory tests and ultra-
sonography, the decision was made to manage 
the infection by i.m. Ceft riaxone (group C) 
(Longaceph®, Galenika, Serbia), a parenteral 
form of III generation cephalosporin, in dose 
of 2 x 1 gr. Th e patient developed hypertension, 
150/90 mmHg and mild edemas of the extremi-
ties. She underwent amniocentesis in gestation 
week 38, L/S=1.5:1, what indicated inadequate 
lung maturation; with a view to accomplish 
the lung maturity, the fetus was administered 
with i.m. dexamethasone (Dexasone®, Galeni-
ka, Serbia), in a dose of 4 g, and intraamniotic 
Ceft riaxone (Longaceph®, Galenika, Serbia) of 
1 g. Upon artifi  cially accomplished lung ma-
turity, L/S>3:1in gestation week 38. Th e deliv-
ery was terminated surgically by a Cesarian 
section in the gestation week 38. It was a live-
born, healthy infant with crown-to-toe=48cm, 
BW=3200 g, head circumference=35cm, and 
Apgar score=9. Th e postoperative course was 
uneventful and the wound healed per primam 
(by fi rst intention).
 Aft er delivery, the patient developed 
recurring infections what urged doctors to ex-
amine her urinary tract thoroughly.
 Laboratory diagnostics and drug 
susceptibility test were repeated. Aft er the 10 
months period of lactation, secretory status 
was determined and contrast urography was 
carried out. Secretory status was determined 
by inhibition of hemagglutination in thermal-
ly processed saliva, on what occasion it was 
found that the patient was a secretor of A and 
H blood type substance (Technical Manuel 
AABB).
 Th e ultrasonography and contrast 
radiography revealed that both kidneys secret-
ed adequately and evenly. Two ureters were 
viewed to the right, and both had extended lu-
men suggesting the presence of the third kid-
ney. Th e ureters joined at the level of SI joint, 
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worked as one and just before their confl  uence 
to the urinary bladder they were constricted. 
Th e urinary bladder had usual confi  guration. 
Medical Board decided that there was no in-
dication for surgical intervention. Th e therapy 
was added by vaccine. Upon the prescribed 
vaccine preventive treatment (UroVaxom®, 
OM Pharma, Switzerland), 1 capsule daily on 
an empty stomach, for 3 consecutive months 
the patient has been infection-free over two-
year period of follow up. Th e Child is now 7 
years old nice girl, having brilliant psycho-
motorical development. Th e doctors’ team is 
proud with the results and prevention of pos-
sible serious consequences of E.coli infection 
from pregnant female patient to her newborn.

DISCUSSION

To date, the UTI in pregnant patients has been 
explained by obstruction of the urine outfl  ow 
in gravid uterus. Th is relatively simple inter-
pretation does not consider the receptor etiol-
ogy of the ascending UTI and/or gestational 
adaptation of the immune system [5].
 Gestational pyelonephritis is associ-
ated with multiple complications, such as fetal 
growth retardation, preterm labour, cerebral 
palsy, septicemia and maternal death, and is 
characterized by microbial invasion of the re-
nal interstitial tissue. In case of congenital ana-
tomic abnormalities of the urinary tract, the 
risk of complications becomes higher [6].
 Both the biological complexity and 
molecular epidemiology of the UTI suggest 
that obstruction/stasis is not the only factor 
leading to the risk of gestational UTI. Th e data 
seem to be inconsistent with the interpretation 
that obstruction/urine stasis is the main cause 
of UTI in pregnant women[7].
 Pregnancy modulates immunity 
through diverse and still incompletely defi  ned 
mechanisms. Placental proteins suppressed 
both the cellular and humoral aspects of the 
immunity. Both hormones, progesterone and 
glucocorticoids, share important anti-infl  
ammatory and immunosuppressive proper-
ties, having potent anti-proliferative eff ects in 
MLR, mitogen activation and cytotoxic T-cell 
generation. Immunosuppression is supported 
by placental protein 14 and by local inhibition 
of the TNF-α pathway [5,8].
 E.coli has B-like antigen, so the in-
dividuals with B and AB blood types are sus-
ceptible to this urinary infection. Moreover, 
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it is well known that non-secretors of blood 
type substances are more susceptible to in-
fections than secretors [9, 10, 11]. Women 
non-secretors of B and AB blood types are 
particularly susceptible to recurring urinary 
tract infections. Enzymatic synthesis of blood 
group B-like antigen revealed that the biosyn-
thetic pathway of B antigen was essentially 
the same in E. coli strains as in humans. Th e 
uroepithelial cells of non-secretors tended to 
greater adherence of the uropathogenic E. coli 
when compared to secretors. Radiolabeled E. 
coli had higher affi   nity of binding to extended 
globo-series, Sialosyl formed from glycosphin-
golipids extracted from the nonsecretors [12]. 
Our patient has A blood type, and she is a se-
cretor of A and H substance; accordingly, by 
this criterion, she does not belong to any risk 
group [10, 13].
 According to some authors, asymp-
tomatic infections, bacteriuria, do not call for 
treatment. However, the experimental studies 
on rabbits (animal model which resembles 
most the humans by chronological develop-
ment of the alveoli) showed that untreated 
infection led to decreased respiratory alveolar 
surface (by 25%), leukomalacia, and postnatal 
retarded growth (by 60%) [14, 15].
 Th e newborns weighing less than 
1500 g born from mothers who had received 
parenteral antibiotics during their pregnancy 
were at lower risk of cystic periventricular leu-
komalacia than the infants from the same cat-
egory whose mothers had not been given anti-
biotics during their pregnancy [16, 17]. Many 
meta-analysis indicates that chorioamnionitis 
is a risk factor of cerebral palsy [4, 18, 19].
 Mother’s reaction to the infection, the 
production of cytokines and antibodies, com-
promises the integrity of the fetal-pla¬cental 
link. Researchers report fi  ndings of the el-
evated cytokines in the plasma of pregnant 
women whose off springs later develop schizo-
phrenia [20, 21]. Maternal or placental infec-
tion increases the risk of moderate to severe 
NE (neonatal encephalopathy), not just sepsis. 
Th e clinical evaluation of NE should include 
consideration of the maternal infection, exam-
ination of the placenta, and use of the neonatal 
markers of infection/infl  ammation [5, 22, 23, 
24].
 Early maternal antibiotic therapy de-
lays white matter cell death in rabbit fetuses 
exposed to intrauterine infection.
 Th is may provide a window for pre-
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venting the white matter damage [14, 25, 26].
 Screening for asymptomatic bacteriu-
ria and treatment is recommended for selected 
groups such as pregnant women, where benefi  
t has been shown [2, 3].
 Th e safety data of many other anti-
bacterials in pregnancy, including carbapen-
ems, ketolides and streptogramins, are very 
limited or lacking. Extensive clinical experi-
ence shows that penicillin, cephalosporin and 
erythromycin (except erythromycin estolate) 
can be considered safe both for developing fe-
tus and pregnant woman [2, 27]. Th erefore, all 
pregnant women should be screened for bac-
teriuria and subsequently treated with antibi-
otics [1, 28, 29]. Nevertheless, modern clinical 
pharmacology considers the individual thera-
peutical approach to patient the most impor-
tant [30].

CONCLUSION

Preclinical studies unquestionably point to 
irreversible changes of fetal brain in case of 
mother’s untreated urinary infection. In hu-
man population, long-term follow up of preg-
nant women and their infants is necessary for 
such decision-making.
 All pregnant women should be 
screened for bacteriuria and subsequently 
treated with antibiotics. Since E. coli is most 
commonly sensitive to group B antibiotics (ce-
phalexin and amoxicillin), it is safe to include 
them in cases of symptomatic and asymptom-
atic bacteriuria during pregnancy.
 Th e implementation of prospective 
observational clinical studies phase IV may 
improve the outcome of pregnancy, prevent 
and allow for early diagnostics and treatment 
of the urinary infections of a mother, what will 
make the establishment of good guidelines 
easier.
 Nevertheless, modern clinical phar-
macology considers the individual therapeu-
tical approach to patient the most important 
and the most promissing.

www.hophonline.org

REFERENCES

1. Delzel JE Jr, Lefevre ML. Urinary tract infections 
during pregnancy. Am Fam Physician 2000 Jun 15; 
61(12): 3567

2. Sannerstedt R, Lundborg P, Danielsson BR, Kihl-
ström I, Alván G, Prame B, Ridley E. Drugs during 
pregnancy: an issue of risk classifi  cation and infor-
mation to prescribers. Drug Saf. 1996 Feb;14(2):69-
77

3. Grabe M, Bishop MC, Bjerklund-Johansen TE, 
Guidelines on urologiurological infections. In EAU 
Guidelines edition presented at the 25th EAU An-
nual Congress, Barcelona 2010.

4. Wu YW, Xing G, Fuentes-Affl   ick E, Danielson B, 
Smith LH, Gilbert WM. Racial, ethnic, and socio-
economic disparities in the prevalence of cerebral 
palsy. Pediatrics. 2011 Mar;127(3):e674-81. Epub 
2011 Feb 21Casrobi 2011

5. Dammann O, Leviton A. Maternal intrauterine 
infection, cytokines, and brain damage in the pre-
term newborn. Pediatr Res. 1997;42:1-8

6. Hollowell JG. Outcome of pregnancy in women 
with a history of vesicoureteric refl  ux. BJU Int 
2008;102:780–4.

7. Nowicki, B., Sledzinska, A, Samet, A, Nowicki, S. 
Pathogenesis of gestational urinary tract infection: 
urinary obstruction versus immune adaptation and 
microbial virulence. BJOG: An International Journal 
of Obstetrics & Gynaecology, 2011;118: 109–112.

8. Landek-Salgado MA, Rose NR, Caturegli P. Pla-
centa suppresses experimental autoimmune hypo-
physitis through soluble TNF receptor 1. J Autoim-
mun. 2011 Jul 23.

9. Springer G.F. Importance of blood group sup-
stances interactions between man and microbec. 
Ann. N.Y. Acad.Sci. 1970, 169,134.

10. Vavic N, Dimkovic N, Slavkovic B, Djokic M, Simi 
S, Gligorovic V: Udruzenost pojedinih krvno- grup-
nih sistema i sekretornog statusa sa infekcijama 
urinarnog trakta, Bilten za transfuziologiju, 1995, 
41,1, 56-59

11. Kulkarni DG, Venkatesh D. Non-Secretor Status, 
a predisposing factor for vaginal candidiasis. Indian 
J Physiol Pharmacol 2004; 48 (2) : 225–229

12. Stapleton A, Nudelman E, Clausen H, Hakomori 
S, Stamm WE. Binding of uropathogenic Escherichia 
coli R 45 to glycolipids extracted from vaginal epi-
thelial cell is dependent on histo-blood group se-
cretor status. J Clin Invest. 1992; 90: 965–972.

13. Yi W, Shao J, Zhu L, Li M, Singh M, Lu Y, Lin S, Li 
H, Ryu K, Shen J, Guo H, Yao Q, Bush CA, Wang PG. 
Escherichia coli O86 O-antigen biosynthetic gene 
cluster and stepwise enzymatic synthesis of human 
blood group B antigen tetrasaccharide.J Am Chem 
Soc. 2005 Feb 23;127(7):2040-1.

Ljubić AD et al: The Signifi cance of E.Coli Treatment in Perinatal Period



Hospital Pharmacology. 2016; 3(2):416-421

14. Gras-Le Guen C, Denis C, Franco-Montoya M-L, 
Jarry A, Delacourt C. Antenatal infection in the rab-
bit impairs post-natal growth and lung alveolarisa-
tion Eur Respir J 2008; 32: 1520–1528

15. Schnarr J, Smaill F. Asymptomatic bacteriuria 
and symptomatic urinary tract infections in preg-
nancy. Eur J Clin Invest. 2008 Oct;38 Suppl 2:50-7.

16. Paul DA, Coleman MM, Leef KH, Tuttle D, Ste-
fano J. Maternal Antibiotics: The Eff ect on Neonatal 
Outcome. Pediatric Research 49, 311A, 2001.

17. Paul DA, Coleman MM, Leef KH, Tuttle D, Stefano 
JL: Maternal Antibiotics and Decreased Periventric-
ular Leukomalacia in Very Low-Birth-Weight Infants, 
Arch Pediatr Adolesc Med. 2003;157(2):145-149

18. Wu YW, Colford JM Jr. Chorioamnionitis as a risk 
factor for cerebral palsy: A meta-analysis. JAMA. 
2000 Sep 20;284(11):1417-24.

19. Nelson KB.: Can We Prevent Cerebral Palsy?The 
New England journal of Medicine. 2003; 349(18): 
1765-1769.

20. Brown AS, Derkits EJ: Prenatal infection and 
schizophrenia: a review of epidemiological and 
translational studies. Am J Psychiatry 2010; 167: 
261–280

21. Sørensen HJ, Mortensen EL, Reinisch JM, Med-
nick SA Association Between Prenatal Exposure 
to Bacterial Infection and Risk of Schizophrenia, 
Schizophrenia Bulletin 2009 35(3): 631–637

22. Willoughby RE Jr: Commentary: Maternal in-
fection are depressing, Pediatrics, October 2002, 
110(4):832-833

23. Debillon T, Gras-Leguen C, Leroy S, Caillon J, 
Rozé JC, Gressens P. Patterns of cerebral infl  amma-
tory response in a rabbit model of intrauterine in-
fection-mediated brain lesion. Brain Res Dev Brain 
Res. 2003 Oct 10; 145(1):39-48.

24. Grether JK, Nelson KB, Walsh E, Willoughby RE, 
Redline RW. Intrauterine Exposure to Infection and 
Risk of Cerebral Palsy in Very Preterm Infants. Arch 
Pediatr Adolesc Med. 2003;157:26-32

25. Debillon T, Gras-Leguen C, Verielle V, Caillon 
J, Roze JC, Gressens P. Eff ects of maternal antiotic 
treatment on fetal periventricular white matter 
cell death in a rabbit intrauterine infection model. 
Acta Paediatr 92: 81-86, 2003.

26. Wing DA, Hendershott CM, Debuque L, Millar 
LK.: A randomized trial of three antibiotic regimens 
for the treatment of pyelonephritis in pregnancy. 
In: Obstet Gynecol. 1998 Aug; 92(2): 249-53.

27. Nardiello S, Pizzella T, Ariviello R. : Risks of an-
tibacterial agents in pregnancy. In: Infez Med. 2002 
Mar; 10(1): 8-15.

28. Anstall HB, ABH Antigens in Disease, in: Wallace 
ME, Gibbs FL,eds. Bllod group systems: ABH and 
Lewis Arlington, VA: American Association of Blood 

420 Volume 3 • Number 2 • May 2016 • HOPH

Banks, 1986, 135-155.

29. Nicolle LE.: Urinary tract infection: traditional 
pharmacologic therapies. Am J Med. 2002 Jul 8; 113 
Suppl 1A:35S-44S.

30. Cascorbi I. The promises of personalized medi-
cine. Eur J Clin Pharmacol. 2010 Aug;66(8):749-54.



Ljubić AD et al: The Signifi cance of E.Coli Treatment in Perinatal Period

421www.hophonline.org

Značaj  tretmana E.coli tokom trudnoće
A
Aleksandar D. Ljubić1, Ljubinka I. Nikolić2, Slobodanka B. Stefanović3, Zoran Popović4,
Nebojša N. Bojanić5, Petar Anojcić6, Srdjan Z. Marković7, Miloš S. Mijajlović8, 
Dragana A. Kastratović7

A
1 Klinika za ginekologiju i akušerstvo, Kliničkog centra Srbije; Meidicinski fakultet Univerziteta u 
Beogradu, Srbija
2 Laboratorija za hematologiju i transfuziju Klinike za ginekologiju i akušerstvo, Klinički centar Srbije, 
Beograd, Srbija
3 Služba za mikrobiologiju Kliničkog centra Srbije, Beograd, Srbija
4 Klinika za nefrologiju Kliničkog centra Srbije, Beograd, Srbija
5 Klinika za urologiju Kliničkog centra Srbije, Beograd, Srbija
6 Institut za radiologiju Kliničkog centra Srbije  Beograd, Srbija
7 Centar za Kliničku farmakologiju Kliničkog centra Srbije, Beograd, Srbija
8 Zdravstveni centar Jagodina, Jagodina, Srbija
 
KRATAK SADRŽAJ

Uvod: Bakteriurija je česta u trudnoći.
Prikaz slučaja: Pacijentkinja, 30 godina, trudnica. Tokom trudnoće  imala je infekciju 
E.coli 4 puta, kada je lečena Cefaleksinom i Cefriaksonom. Porodila se carskim re-
zom, u 38 NG, rodila je zdravo žensko dete, Apgar skor 9. Nakon perioda laktacije: 
Sekretorni status pokazuje da je pocijentkinja sekretor A i H blood type substance. 
Ultrazvučni pregled i radiografi ja sa kontrastom pokazuje prisustvo trećeg bubrega. U 
terapiju je uključena vakcina UroVaxom, nakon koje nije bilo recidiva infekcije E.coli 
tokom 2 –godišnjeg  perioda praćenja. Dete je sada 7-godišnja zdrava devojčica sa 
odličnim psihomotornim razvojem. Moguća ozbiljna oštećenja mozga, oštećenja pluća 
i psihička oboljenja koja mogu nastati kod deteta kao sekvele nelečene infekcije 
E.coli tokom trudnoće majke, su razlog za obavezno lečenje infekcije E.Coli tokom 
trudnoće.
Zaključak: Neophodan je skrining svih trudnica na bakteriuriju. Kako je E.coli najčešće 
senzitivna na grupu B antibiotika (Cefaleksin i Amoksiciklin) bezbedno je uključiti ih 
kod asimptomatske i simptomatske bakteriurije u trudnoći. Neophodno je višegodišnje 
praćenje dece čije su majke u trudnoći imale bakterijske infekcije.

Ključne reči: trudnoća, E.coli, infekcija, sekvele, cefalosporini, cefaleksin, 
penicilini, amoksiciklin
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