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Effective cefixime treatment in pregnant women with urinary tract infection
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ABSTRACT

Urinary tract infections (UTIs) are considered to be the most common bacterial infection during pregnancy. Early
diagnosis and proper treatment have a great impact on both mother health and pregnancy outcome. The antibiotic
chosen should have a good maternal and fetal safety profile. In this paper, we screened pregnant women for UTls at
different stages of their pregnancies and treated them with a third generation cephalosporin, cefixime, aiming to
evaluate the efficacy of this antibiotic in treating UTIs. Our results demonstrate considerable effectiveness of
cefixime in treating UTls in pregnant women at their first, second and third trimesters with significant reduction in
bacterial urine culture growth in these pregnant women. There were no changes in renal function, blood glucose,
white blood cells and hemoglobin levels before and after treatment which reflect drug safety and tolerability. We
conclude that cefixime is an effective therapy for pregnant women at any stage of their gestation of relatively short
term treatment.
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INTRODUCTION

Urinary tract infections (UTIs) are still one ofettmost common bacterial infections in pregnant worflg.
Pregnancy is a unique state demonstrates multiigitomical and physiological urinary tract chandggsAs a result

of common physiological changes in pregnancy, pragmvomen develop glycosuria which encourages batte
growth in the urine [3]. Additionally, up to 90 pent of pregnant women develop ureteral dilatatwih decreased
ureteral tone. Furthermore, they exhibit incread#ddder volume and decreased bladder tone leading t
ureterovesical reflux and increased urinary st@jisDifferences in urine pH and osmolality and gmancy-induced
glycosuria may facilitate bacterial growth [4]. Thermonal and immunological changes that occur tweicourse

of pregnancy are necessary for successful pregnamgly also dramatically affect female susceptipilio
autoimmune and infectious diseases including UTI IBast history of UTI, lower socioeconomic grogexual
activity and multi parity were significant risk facs for UTI [3].

On the bases of clinical presentation, UTI variesnf asymptomatic bacteriuria (ABU) to acute pyefangis and
acute cystitis. Women with ABU during pregnancy arere likely to have miscarriage during the firatiasecond
trimester and to deliver pre-mature or low-birthigiet infants during the third trimester [6]. Thegve a 20 to 30-
fold increased risk of developing pyelonephritigidg pregnancy compared with women without bactexi(i7].
Untreated ABU can also leads to the developmeysfitis in approximately 30% of cases [8,9]. Ird#idn UTI,
during pregnancy, has been associated with anesafjcaemia, hypertension, pre-eclampsia and ahna@rial
disease that have significant adverse obstetricnaedical outcomes [10, 11]. Iron-deficiency aneisidhe most
common type of anemia during pregnancy and apprateip 15% to 25% of all pregnancies experience iron
deficiency [12]. However, in pregnant women with [UTiemolysis with subsequent anemia could occur tdue
lipopolysaccharide-induced red blood cell membrdamage [13]. The etiologic microbial agents asgediavith
bacteriuria are similar in pregnant and non-pregwveomen [14, 15, 16]. Appropriate investigation gmebper
treatment are needed to avoid serious life thréagerondition and morbidity due to UTI that can ocin pregnant

73



Laith M. Abbas Al-Huseini et al J. Chem. Pharm. Res,, 2016, 8(2):73-78

women. Cefixime is a third generation cephalosp@inch is administered as a single oral dose withaaked
activity against the most important pathogens rasiiite for UTIs and has few mild side effects wiih reported
teratogenic effects [17].

This study was performed with the objective to eat# the effectiveness of a single daily dose @kioge on the
UTlIs in pregnant Iragi women in different trimestavith clinical diagnostic framework.

EXPERIMENTAL SECTION

2.1 Thirty pregnant women with established urinarctrimfection were enrolled in the study. They aties the
outpatient clinic of the maternity teaching hodpita AL-Qadisiyah city/Iraq and they were allocatedo three
main groups according to their gestational agst(fsecond and third trimester with ten patientsaoh group).

2.2 Urinalysis Procedure includes general urine exation and culture. Collection of urine sample wasalin a
specimen cup with midstream urine in order to avmdtamination. Alcohol wipes were avoided as thesg
irritate the area and samples analyzed soon aftdection. Microscopic urinalysis involves quantie
examination of urine pus cells (contain dead efihéacteria and white blood cells) per high povield (HPF).

Up to 10 cells /HPF was considered to be normalifigs in pregnant women without urinary tract ini@e. A
urine culture was performed along with generaleiemamination for all patients and a culture thaeported as no
growth in 48 hours indicated as negative while éhasmbers between 1,000 to 100,000 colony forminigsu
(CFU)/mL indicated low infection and heavy infectiovas considered when numbers were more than 1@0,00
CFU/mL [18].

2.3 Blood urea and serum creatinine. Blood urea waantifatively measured through determination the
concentration of blood urea nitrogen in blood byan® of the enzymatic conductivity rate method. A&cjse
volume of sample is injected into the urease reagem reaction cup containing an electrode thapoads to
changes in solution conductivity. Electronic citsuiletermine the rate of increase in conductivitiyich is directly
proportional to the concentration of urea in thegle. To determine the concentration of creatininserum, a
precise volume of sample is introduced into a ieaatup containing an alkaline picrate solutiorghti absorbance
readings are taken at both 520 nm and 560 nm. i@ireatfrom the sample combines with the reagemirtmluce a
red color complex. The observed rate measuremeti aeconds after sample introduction has beenrshowe a
direct measure of the concentration of the craagiim the sample [19].

2.4 Random blood sugar (R.B.S): A blood sample wasiobt from a vein at a random time regardless afnwh
patient last ate. Enzymatic determination of glectevel was done by colorimetric procedure at wiavgth 553
nm [20].

2.5 Total white blood cell count was done using conieratl method including analysis of collected blaainples
place them on a glass slide for visual review urdericroscope [21].

2.6 Hemoglobin is measured in a blood sample thahésmically treated to release hemoglobin from rexdicells
where the released hemoglobin is bound chemicalbyanide forming a compound that absorbs lighe @mount
of absorbed light was measured, and this valuedivastly related to how much hemoglobin is presernhe blood
[22].
2.7 Cefixime was given to these patients as a singile¢ dose (400 mg orally) for 7 days.
2.8 Statistical analysis: Data were analyzed usingitipaired student t test.

RESULTSAND DISCUSSION
Our findings demonstrated significant improvementGUE results and urine culture results after tnesitt, as

shown in (Table 1). Cefixime significantly reduc@ number of puss cells in urine of pregnant woemmolled in
the study.
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Table 1: Results of GUE (Puss cells/HPF) in all women enrolled in the present study

Women in 1% Women in 2™ Women in 3"
trimester trimester trimester

Puss
cells/HPF Before  After Before After Before  After
0 0 4 0 4 0 2
2-3 0 3 0 2 0 4
4-10 1 3 1 4 1 4
25-50 5 0 3 0 5 0
75-100 4 0 6 0 4 0
Total 10 10 10 10 10 10
P-value <0.05 <0.05 <0.05

This improvement was observed in all three trimmssteith similar effectiveness. Furthermore, cefigitneatment
results in a significant reduction in bacterialngriculture growth for those pregnant women atratidsters (Table
2).

Table 2: Resultsof urine culturein all women enrolled in the present study

Womenin 1t Women in 2™ Women in 3
trimester trimester trimester

Culture Before After Before After Before After

Negative 0 6 0 7 0 6
Low 6 4 5 3 6
Heavy 4 0
Total 10 10 10 10 10 10
P-value <0.05 <0.05 <0.05

Table 3: Biochemical and hematologic parameter s of pregnant women, in their first, before and after treatment

P-
Parameter Before After
value

Blood urea

29.60+5.80 38.30+3.77 >0.05
mg/100mL
i T T 0.83+0.08 >0.05
mg/100mL
RBS mg/lOOmL 100.50+8.28 106.50+6.33 >0.05
WBC Cells/HPF 8150.00+1028.75 8600.00+575.42 >0.05
Hb mg/100mL 11.99+0.33 11.92+0.49 >0.05
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Such renal infection could affect kidney functicared, additionally, physiological changes duringgmancy may
alter the pharmacokinetic properties of cefiximaiway that produces harmful effects on the kidn8gsthat, next
step was to examine the consequences of this imfiegh renal functions before starting the treatnzenl as well as
the effect of cefixime on renal functions in thgsegnant women at the end of the treatment. Meaodblirea and
serum creatinine levels showed normal values beftmeing the treatment with no significant changesong

pregnant ladies in their first, second and thinehésster following cefixime treatment as shown iml§les 3 through
5).

High blood glucose level produces glycosuria whicaly create favorable environment for renal badtgriewth.
Therefore, it is necessary to assess the bloodggutevels in those pregnant women with renal tidachefore
cefixime treatment and when they are cured. We dadihat those women in their first, second and thintiester
have normal blood glucose levels before startimgtthatment and did not have significant changedbeir blood
glucose levels following treatment as shown in (€al3 through 5).

Table4: Biochemical and hematologic parameters of pregnant women, in their second trimester, before and after treatment

p-
Parameter Before After
value

Blood urea

31.50+4.17 36.90+3.57 >0.05
mg/100mL
Serum creatinine

0.70+0.11 0.74+0.11 >0.05
mg/100mL
RBS mg/100mL 106.60+8.87 105.70+6.13 >0.05
WBC Cells/HPF 8400.00+1591.64 8450.00+776.39 >0.05
Hb mg/100mL 11.98+0.42 11.79+0.41 >0.05

Table5: Biochemical and hematologic parameter s of pregnant women, in their third trimester, before and after treatment

P-
Parameter Before After
value

Blood urea mg/100mL 29.00+4.50 35.40+5.95 >0.05
Serum creatinine

0.75+0.07 0.80+0.07 >0.05
mg/100mL
RBS mg/100mL 104.20+8.48 127.90+15.58 >0.05
WBC Cells/HPF 7630.00+715.00 7940.00+787.68 >0.05
Hb mg/100mL 12.08+0.54 11.59+0.79 >0.05

Urinary tract infections, if untreated, can leadbtcteremia which can be manifested as increasext! bihite cell
count. In order to evaluate the extent of infectionhose pregnant women, we did white blood celirt test and
found normal values in all three trimesters. Admiirdtion of cefixime did not affect white blood Isein pregnant
women in their first, second and third trimesteslswn in (Tables 3 through 5).

Finally, we measured the hemoglobin levels in thasgnant women before starting the treatment tsecanemia

could be leading factor in developing UTls. We fduthat those women have normal hemoglobin levets an
cefixime treatment didn’t affect it (Tables 3 thgbu5).
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The prevalence of urinary tract infection in pregin@omen varies among gestational stages withreifteclinical
consequences [23]. Early and adequate treatmeneatec the risk of obstetric complications related)TIs. Our
results demonstrate that cefixime effectively teatUTIs in pregnant women in their first, secondl ahird
trimester.

The successful treatment resulted in reductioménriumber of high pus cells in the urine of pregvesmen to nil
in all three trimesters. A possible explanationtfuat would be the sensitive causative pathologitialoorganism
that causes the UTIs. Cefixime is a broad specauatibiotic with effective bactericidal activity aigat wide range
of gram positive and gram negative bacteria. Unfaately our lab facilities were inefficient to datibiotic culture
sensitivity tests which could show the causativeraorganism and their antibiotic susceptibility urat However,
urine growth culture showed a significant reductionbacterial growth upon antibiotic treatment whiturther
strength the assumption of susceptibility of causanicroorganism to cefixime treatment.

The sample size in our study is comparable forirdcell based research. Nevertheless, it will behlyigiseful to
have a large sample size with inclusion of pregrncomplicated by medical conditions like hypesten, heart
diseases and renal diseases to extend future sthdge pregnant women may have more diverse miganégms
and their UTIs response to cefixime treatment cgigdtd different results.

Our observations presented treatment effectivewdhsa similar pattern in the all three trimestedsich possibly
indicate that pregnhancy’s physiological stages hageimpact on successful antibiotic therapy. It idobe

interesting to test whether there is any congesitig effect of cefixime, but due to time limit, weere unable to
follow those pregnant women until delivery. Howegvlitere weren’t any previous publications concegniietal

adverse effect of cefixime treatment at any pregpatage, collectively this indicate the safety afféctiveness of
cefixime in pregnant women.

In addition to that, we didn’t find any differencisrenal function, blood glucose, hemoglobin ardte/blood cell
count during the course of the cefixime treatm&hts could partly due to short term treatment bs @ropose that
this drug is safe to be used in pregnant womeresaff from impaired renal function, hyperglycemisanemia.

CONCLUSION

The simplicity of treatment, by single oral dailys®, added another beneficial point to our workhst patients are
not submitted to annoying frequent doses or pajpdinénteral routes of drug administrations.

In this study, we have made a clear demonstratiah ¢efixime treatment of UTIs in pregnant womemn ¢
considered a s one of the best option and recomedeihébr all the pregnancy trimesters.

REFERENCES

[1] Parveen K, Momen A, Begum AA, Begum WiDhaka National Med Coll Hos 2011, 17:8-12.

[2] Matuszkiewicz-Rowfiska J, Matyszko J, Wieliczko Mirch Med Sci. 2015 Mar 16;11(1):67-77.

[3] Haider G,Zehra N, AfrozeMunir A, et al Pak Med Assoc 2010, 60:213-216.

[4] Jeyabalan A, Lain KYUrol Clin North Am 2007; 34:1-6.

[5] Robinson DP, Klein SLHorm Behav. 2012 Aug; 62(3):263-71.

[6] Farkash E, Weintraub AY, Sergienko R, etfalr J Obstet Gynecol Reprod Biol. 2012 May;162 (1):24-7.
[7] Okonko 10, ljandipe LA, llusanya OA, et &fr J Biotechnol 2009,8:6649-6657.

[8] Ullah MA, Barman A, Siddique MA, et aBangladesh Med Res Counc Bull 2007, 33:60-64.

[9] Demilie T, Beyene G, Melaku S, et &thiop J Health Sci 2012, 22:121-128.

[10]Ramzan M, Bakhsh S, Salam A, et@dmal J Med Sci 2004, 2:50-53.

[11]Kovavisarach E, Vichaipruck M, Kanjarahareutad ed Assoc Thai. 2009 May; 92(5):606-10.
[12]Reveiz L, Gyte GM, Cuervo LG, Casasbuena&€dchrane Database Syst Rev. 2011 Oct 5;(10):pub3.
[13]Cox SM, Shelburne P, Mason R, Guss S, CunninghanARG Obstet Gynecol 1991; 164:587-90.
[14]Sharma P, Thapa lAust N Z J Obstet Gynaecol 2007; 47:313-5.

[15] Turpin CA, Minkah B, Danso KA, et aGhana Med J 2007, 41:26-29.

[16]Nandy P, Thakur AR, Ray C®n Line J Biol Sci 2007, 7: 44-51.

[17]Guay DR, Meatherall RC, Harding GK, Brown G&timicrob Agents Chemother. 1986 Sep;30(3):485-90.
[18]Burtis, C.A. and Ashwood, E.R.: Tietz Textbook din@al Chemistry 2nd Ed. 22051994).
[19]Kaplan LA, Pesce AJ, editors, Clinical Chemistryedly, Analysis and Correlation. St. Louis: CV Mosby
Company. pp 416-81084).

[20]Wallymahmed M Capillary blood glucose monitoringursing Standard. 21, 38, 35-32007).

77



Laith M. Abbas Al-Huseini et al J. Chem. Pharm. Res,, 2016, 8(2):73-78

[21]Houwen B: The differential cell couritaboratory Hematology 2000; 7, 89-100.

[22]NCCLS document H15-A. Reference procedure for thantjtative determination of hemoglobin in blood.
National Committee for Clinical Laboratory Standartillanova, PA. {984).

[23]Connolly A, Thorp JM JrUrol Clin North Am. 1999 Nov;26(4):779-87.

78



