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ABSTRACT 

Urinary tract infections (UTIs) are defined as urine contamination caused by 

microorganisms in the urinary tract. Characterized by symptoms of fever, chills, 

malaise, and low back pain, often accompanied by frequency, urgency, and 

urethral pain during urination. The use of antibiotics can reduce the number of 

leukocytes in patients with UTIs. The purpose of this study was to determine the 

effect of antibiotics on leukocytes in Patients with UTIs. This study used a 

descriptive observational (non-experimental) design with a total sampling 

technique involving 34 patients. Data were analyzed using the non-parametric 

Wilcoxon test. The results of this study showed that the largest number was in 

the age range of 56-65 years as many as 9 patients (25.7%), with the same number 

of male and female genders, namely 17 patients (50%), the results of the 

distribution of drug use showed the highest frequency of using Cefuroxime 

antibiotic therapy as many as 18 patients (52.9%), Cefixime as many as 1 patients 

(2.9%), Ceftriaxone as many as 9 patients (26.5%), Cefotaxime as many as 4 

patients (11.8%) and Ampicillin therapy as many as 2 patients (5.9%). The results 

of the Wilcoxon test showed that there was a difference in the number of 

leukocytes before and after antibiotic therapy was given to patients with Urinary 

Tract Infection. Significant results with a p-value of 0.000 (p ≤ 0.05), which can 

be interpreted that there is a significant effect. The conclusion is that there is an 

effect of antibiotics on leukocytes in Patients with UTIs 

 

Keywords: antibiotic; cephalosporine; leukocytes; penicillin; urinary tract 

infections  

  

 

INTRODUCTION  

Infection occurs when the pathogens 

coercively enter, multiply, and produce toxins 

in the host for their survival (Yang et al., 

2022). Urinary tract infections (UTIs) is an 

infection that involves the urinary tract, 

including the kidneys, ureters, bladder and 

urethra (Kemenkes RI, 2022). UTIs are also 

the second-most common with a frequency of 

25% among all the infectious diseases 

(Foxman, 2014). UTIs is an exceedingly 

common type of bacterial infection that affects 

healthy individuals and those with 

comorbidity, Most UTIs are caused by E. Coli 

(Mandal et al., 2012). UTIs occur when 

bacteria from the bowel make their way into 

the bladder. A germ (bacterium) called 

Escherichia coli (E. coli) is responsible for up 

to 9 in 10 of all UTIs. Other bacteria from 

UTIs like streptococci, klebsiella, and Proteus 

mirabilis, and even fungi (Vakharia and 

Tiddy, 2023). 
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UTIs are caused by bacterial invasion of 

the urothelium of the bladder, bacteria 

migrating from the rectum, and colonization of 

bacteria from the perineum and vagina (Li and 

Leslie, 2023). The urinary tract, from the 

kidneys to the urethral meatus, is normally 

sterile and resistant to bacterial colonization 

despite frequent colonic bacteria. The major 

defense against UTI is complete emptying of 

the bladder emptying. Other mechanisms that 

maintain the tract’s sterility include urine 

acidity, the vesicoureteral valve, and various 

immunologic and mucosal barriers (Imam, 

2023).  

Trigger factors that can cause UTIs 

include gender, family history, urological 

disease, age, and metabolic disease (Herlina 

and Mehita, 2019). UTIs are common health 

problems in primary health-care facilities and 

emergency departments (EDs), affecting men 

and women of all ages (Alanazi, 2018). The 

infection does not seem particularly severe, 

especially in the early stages, but it can worsen 

significantly in the presence of complicating 

factors that are involved in the progression of 

UTI are biofilms, urinary stasis due to 

obstruction, and catheters (Zagaglia et al., 

2022). 

UTIs is one of the most common 

community-acquired infections, and agents 

such as fluoroquinolone and co-trimoxazole 

are commonly used for the treatment of UTIs 

(Sharmin et al., 2022). European Association 

of Urology (EAU) recommendations for 

antibiotics commonly used as initial therapy 

for UTI in general are fluoroquinolones, 

cephalosporins, aminoglycosides, and 

Trimethoprim-sulfamethoxazole (Bonkat et 

al., 2021). 

The prevalence UTIs being among the 

most common diseases across the world, 

Prevalence of UTI was 33.54 % of which 

66.78 % were females and 33.22% were from 

males. High prevalence was observed in 

females as compared to males (2:1). 

Prevalence was high in old aged (>45 years) 

patients (Pardeshi, 2018). More than 404.6 

million (359.4–446.5) individuals had UTIs 

globally and nearly 236,786 people (198,433–

259,034) died of UTIs (Zeng et al., 2022). 

Leukocytes are an important part of the 

body's defense system that is useful for 

fighting microorganisms that cause infections, 

tumor cells, and dangerous foreign substances. 

Leukocytes function to protect or become the 

body's defense against infection and kill 

mutated cells (Ferdhyanti, 2019). Leukocyte 

casts in the urinary sediment can help localize 

the area of inflammation to the kidney. 

Increased leukocytes in urinel can indicatel 

UTI, Le lukocytel count with a deltelction 

threlshold of 5-15 WBC (Chu dan Lowdelr, 

2018).  

Le lukocytel elstelrasel that points to thel 

prelse lncel of whitel blood cellls, typically rellateld 

to an infelction. An abselncel of lelukocytel 

e lstelrasel in thel urinel melans that thel urinel is not 

like lly to contain whitel blood cellls, so it is not 

like lly to bel carrying infelctious agelnts (Rotkelr, 

(2023). Thel lelukocytel e lstelrasel telst has a 

selnsitivity and spelcificity of 79% and 82%, 

relspe lctivelly, for deltelcting bactelriuria (Dipiro, 

2017). UTI diagnosis could bel made l morel 

accuratelly using lelukocyte l e lstelrasel, nitritel 

positivity, and the l prelselncel of le lukocytel 

clustelrs. antibiotic relsistancel should bel 

considelreld belforel starting elmpirical 

antibiotics (Başelr elt al., 2020).  

Most patielnts with lowelr UTI in primary 

carel (85.7%) relcelive l samel-day e lmpirical 

antibiotic thelrapy with littlel trelatmelnt 

divelrsity, Urinary tract infe lctions (UTIs) arel 

major drivelrs of antibiotic prelscribing in 

primary carel. Inappropriatel antibiotic 

prelscribing for UTIs likelly drivels antibiotic 

relsistancel (Rodriguelz e lt al., 2019). 

Amoxicillin or oral celphalosporins arel 

adviseld for selcond or third-linel thelrapy for 

prelgnant womeln and childreln ageld 3 months 

or more l, and Thel choice l of selcond-linel 

antibiotic thelrapy in adult meln should bel 

guideld by culturel relsults aftelr considelring 

altelrnativel diagnosels to UTIs (NICEL, 2018).  

A clinical study that compareld third- and 

fourth-gelne lration ce lphalosporins—

spelcifically intravelnous celfotaximel/sulbactam 

and celfelpimel/tazobactam—among 60 adult 

patielnts with UTIs found both trelatmelnts to bel 

highly elffelctivel and we lll-tolelrateld. Thel 

bactelriological curel ratels we lrel 86.5% and 

93.3% relspelctivelly, and ne larly all patielnts 

e lxpelrielnceld full symptom rellielf by day 10 

(Kaur elt al., 2014). In a selparatel study from 

Japan focusing on womeln with uncomplicateld 

cystitis, oral celfaclor (750 mg daily for 5–7 

days) also delmonstrateld strong clinical and 

microbiological outcomels. Most patie lnts 

showeld complelte l relsolution of urinary 

symptoms and normalization of pyuria, 

indicating its continueld uselfulnelss in 

outpatielnt selttings (Wisute lp e lt al., 2023). 

Backing up thelsel findings, a 2022 relvielw that 

lookeld at elight diffelrelnt studiels—including 

selve lral randomizeld trials—showeld that first- 
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to fourth-gelnelration ce lphalosporins 

consistelntly dellivelreld strong clinical and 

microbiological outcomels in casels of 

uncomplicateld acutel pye llonelphritis. Thelir 

e lffelctivelnelss was found to be l on par with 

morel commonly useld trelatmelnts likel 

fluoroquinolonels and trimelthoprim-

sulfamelthoxazolel (TMP–SMX), suggelsting 

that celphalosporins relmain a re lliablel and 

e lffelctivel option for managing thelsel infelctions 

(Dasgupta-Tsinikas elt al., 2022). Thel purposel 

of this study was to deltelrminel thel e lffelct of 

antibiotics on lelukocytel in patielnts with 

urinary tract infelctions (UTIs). 

 

METHODS 

This study useld a de lscriptivel 

obselrvational delsign with a cross-selctional 

approach. Data welrel collelcteld reltrospelctivelly 

from thel meldical relcords of patielnts with 

urinary tract infelctions (UTIs) at Aisyiyah 

Kudus Hospital. Using a total sampling 

telchniquel, 34 patielnts we lrel includeld baseld on 

prel-de ltelrmineld inclusion critelria. Thel samplel 

consisteld of patielnts diagnoseld with UTIs who 

had relcordeld laboratory relsults for lelukocytel. 

Samplel size l can bel calculate ld as follows: 

 

𝑛 =
50 (𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)

1+50(0.1)2 = 33.3 (𝑠𝑎𝑚𝑝𝑙𝑒) ...................... (1) 

 

The l main variablel studield was thel usel of 

antibiotics in UTI patie lnts (indelpe lndelnt 

variablel), whilel thel outcome l melasureld was thel 

numbelr of lelukocytels (delpe lndelnt variablel). 

Additional control variablels includeld agel, 

ge lndelr, lelngth of hospitalization, and body 

telmpelraturel. Inclusion critelria relquireld 

inpatie lnt meldical relcords of patie lnts 

diagnoseld with UTIs without comorbid 

conditions, who relce liveld antibiotic thelrapy 

and had availablel le lukocytel and body 

telmpelraturel data. ELxclusion critelria involveld 

relcords of UTI patielnts with comorbiditiels, 

thosel who did not relce live l antibiotics, or 

lackeld thel ne lcelssary lab data. 

Data analysis useld thel Wilcoxon Telst, 

which is a typel of non-parameltric telst to 

melasurel thel significancel of thel diffelrelncel 

be ltwele ln 2 groups of paireld data that arel not 

normally distributeld. The l timel of le lukocytel 

e lxamination for elach patielnt was carrield out 

be lforel and aftelr antibiotics welre l giveln at 

diffelrelnt timels. Thel purpose l of thel Wilcoxon 

Te lst is to deltelrminel whe lthelr thelrel is a 

significant diffelre lncel in thel numbelr of 

lelukocytels belforel and aftelr antibiotic thelrapy, 

thus indicating that it has a significant elffelct 

on thel relsults. 

 

RESULTS AND DISCUSSION  

The l data obtaineld in this study camel from 

34 patielnts baseld on thel inclusion critelria. 

Patielnt charactelristics can be l se leln in thel 

following Tablel 1. Patie lnt charactelristics 

baseld on agel with thel highelst frelque lncy in thel 

agel rangel of 56-65 yelars as many as 9 patie lnts 

(25.7%). This shows that most UTI patielnts 

arel in thel latel e lldelrly agel of 56-65 ye lars. Data 

from this study shows that the l agel rangel of 56-

65 yelars is morel duel to low immunity and 

de lcre laseld urinary tract function duel to aging 

of body cellls and comorbiditiels placing thel 

e lldelrly in a morel vulnelrablel position so that 

thely telnd to bel morel suscelptiblel to UTI so that 

agel is also a risk factor for UTI in addition to 

ge lndelr and congelnital diselasels. 

 

 

Table 1. Patient Characteristics 

Age (Year) Frequency (%) 

26-35  8 23.5 

36-45  8 23.5 

46-55  7 20.0 

56-65  9 25.7 

>65  2 5.7 

Gender   

Male l 17 50.0 

Fe lmale l 17 50.0 

Length of Hospitalization (Day)   

2 2 5.9 

3  13 38.2 

4  13 38.2 

> 4  6 17.6 

Total 34 100.0 
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UTIs arel significantly more l common in 

adult womeln than meln, possibly belcause l of 

thelir shortelr urelthra, which pelrmits elasielr 

passagel of bactelria from the l intelstinel. Womeln 

ageld 55–75 yelars arel relporteld to havel an 

ovelrall incidelnce l of UTI at 7 casels pelr 100 

pe lrson-ye lars (Ahmeld e lt al., 2018). UTIs arel 

common in thel e lldelrly and covelr a rangel of 

conditions from asymptomatic bactelriuria to 

uroselpsis. Risk factors for delve lloping 

symptomatic UTIs includel 

immunoselne lscelncel, elxposurel to nosocomial 

pathogelns, multiplel comorbiditiels, and a 

history of UTIs (Matthelws and Lancastelr, 

2011). Thel agel rangel of 56-65 yelars is morel 

duel to low immunity and delcrelaseld urinary 

tract function duel to aging of body cellls and 

comorbiditiels placing thel e lldelrly in a morel 

vulnelrablel position so that thely telnd to bel 

morel suscelptiblel to UTI so that agel is also a 

risk factor for UTI in addition to gelndelr and 

congelnital diselase ls (Rodrigue lz, 2020). 

The l prelvalelncel in me ln and womeln is 

similar. Most of thel relselarch on UTI has 

focuseld on selxually activel womeln who arel at 

high risk for delve lloping an infelction. Othelr 

important UTI risk deltelrminants in sellelcteld 

agel groups includel anatomic and physiologic 

factors, such as obstructing lelsions and 

e lstrogeln delficielncy; gelne ltic factors, such as 

blood group selcreltor status; antibiotic 

e lxposurel; functional status; and possibly 

relcelptivel anal intelrcoursel and HIV infelction 

(Harrington and Hooton, 2020). Thel incidelncel 

of UTI in meln and womeln is thel samel be lcausel 

thel anatomy of thel felmalel urelthra has a short 

urelthra of 2-3 cm so that contaminating 

bactelria can morel e lasily elnte lr thel urinary tract, 

whilel in meln it is causeld by narrowing of thel 

urelthra (stricturel) duel to prostatitis, 

inflammation of thel prostate l gland (Yuliani & 

Futriani, 2022). 

Non-pre lgnant womeln and meln with an 

uncomplicateld lowelr urinary tract infelction 

(UTI) arel prelscribeld a 3-day coursel of 

antibiotics. Thel shortelst coursel likelly to bel 

e lffe lctivel should bel prelscribe ld to relducel thel 

risk of antimicrobial relsistancel and advelrsel 

e lffe lcts. Short (3-day) coursels of 

antimicrobials arel sufficielnt for trelating 

uncomplicateld lowelr UTIs in non-prelgnant 

womeln. Thely also minimisel thel risk of 

advelrsel e lvelnts and antimicrobial relsistancel 

(NICEL, 2023). For longelr duration for UTIs, 

e lffe lctivel in both inpatielnts and outpatielnts 

with 3-day thelrapy is ge lnelrally accelpteld. 

Shortelning thel duration of thelrapy limits 

antibiotic elxposurel, relducing relsistancel and 

harm to thel patielnt (ELlajouz e lt al., 2022). 

The l highelst frelquelncy of lelngth of 

hospitalization was 3 days and 4 days, namelly 

13 patielnts (38.2%). This is belcausel thel 

pe lrformancel in thel usel of antibiotics occurreld 

for at lelast 3 days, so that patielnts in this study 

e lxpelrielnceld improvelmelnt within 3 days. Thel 

relsults of this study arel baseld on relse larch 

conducteld by Hartanti elt al. (2020) that UTI 

patielnts welrel hospitalizeld for an avelragel of 3-

4 days, most UTI patielnts without 

complications so thely welnt homel in belttelr 

condition. 

The l duration of antibiotic trelatmelnt 

administration must bel considelreld so that it 

can kill thel bactelria that causel thel infelction 

and not causel thel diselasel to relcur (Gupta elt al., 

2021). The l usel of antibiotics for too short a 

pe lriod of timel can causel antibiotic relsistancel. 

Antibiotic relsistancel is a condition wheln 

bactelria, virusels, and fungi cannot bel killeld by 

antibiotics, so that bactelria be lcomel immunel to 

antibiotics. Thel usel of antibiotics for too long 

can causel gelrms to elxpelrie lncel relsistancel or 

immunity (Dipiro, 2017). 

Distribution of thelrapy usel in UTI 

patielnts is as follows can bel se leln in thel 

following tablel 2. The l highe lst frelquelncy was 

found in using thel antibiotic Celfuroximel, 

namelly 18 patielnts (52.9%) from 34 data 

patielnts. 

 

 

Table 2. Distribution of Drug Use in UTI Patients  

Drug classes  Drugs Dose (g) Frequency (%) 

Celphalosporin Ce lftriaxone l IV 1.0 9 26.5 

 Ce lfotaxime l IV 1.0 4 11.8 

 Ce lfixime l Oral 0.2 1 2.9 

 Ce lfuroximel IV 1.0 18 52.9 

Pe lnicilin Ampicilin IV 1.0 2 5.9 

Total   34 100.00 
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Antibiotics arel onel of thel classels of drugs 

that arel ofteln useld in patielnts with urinary 

tract infelctions. This is be lcausel UTI patielnts 

arel velry suscelptiblel to infelction duel to 

obstaclels in thel elxcreltion of bacte lria from thel 

body, elithelr duel to delcrelaseld clelarancel or 

obstruction in thel urinary tract (Kurniasari elt 

al., 2020). Celphalosporin antibiotics is morel 

ofteln useld for UTI patielnts. This is belcausel 

celphalosporins arel broad-spe lctrum antibiotics 

that can bel useld by patielnts diagnoseld with 

UTI. The l celphalosporin groups useld by 

patielnts in this study include l selcond and third 

ge lnelration celphalosporins. 

According to this relselarch tablel, thel most 

frelquelntly useld celphalosporin group is 

celfuroximel. Ce lfuroximel is a selcond-

ge lnelration celphalosporin group that is 

inactivateld by be lta-lactamasel so that it is 

activel against celrtain bacte lria that arel re lsistant 

to othelr antibiotics (BNF, 2019). Celfuroximel 

is most commonly give ln by injelction, 

although oral forms such as celfuroximel axeltil 

arel also availablel. The l melchanism of 

celfuroximel is by binding to pe lnicillin-binding 

protelins and inhibiting thel final transpelptidasel 

stelp of pelptidoglycan synthe lsis, le lading to celll 

de lath. Sidel elffelcts of celfuroximel use l includel 

diarrhela, delcrelaseld helmoglobin or helmatocrit, 

rash, nausela, vomiting, ane lmia, elpidelrmal 

ne lcrolysis, nelphritis, and abdominal cramps 

(Meldscapel, 2025). 

The l choicel of antibiotics for tre lating 

urinary tract infelctions (UTIs), including 

celfuroximel, can influelncel how long a patielnt 

stays in thel hospital. Celfuroximel, a broad-

spelctrum antibiotic, is ofteln useld in 

hospitalizeld patielnts belcausel it’s elffelctivel 

against a widel rangel of bactelria, including 

somel that arel relsistant to othelr drugs. 

Howe lve lr, its usel is ofteln linkeld to morel 

complicateld casels situations whelrel patielnts 

arel sickelr or oral antibiotics areln’t an option 

which naturally lelads to longelr hospital stays. 

Re lselarch by Zhang (2023) found that whilel 

celfuroximel works just as we lll as first-linel oral 

trelatmelnts in clelaring infelctions, it telnds to bel 

giveln in morel selrious casels. Lele l (2022) also 

pointeld out that starting with broad-spelctrum 

antibiotics without narrowing trelatmelnt latelr 

can streltch out hospital timel. Thel lelukocytels 

laboratoriels be lforel and aftelr antibiotic thelrapy 

was giveln to patielnts with Urinary Tract 

Infelction showeld Tablel 3. 

 

Baseld on thel re lsults of this study, a p-

valuel of 0.000 or p-valuel ≤ 0.05 was obtaineld, 

so it can bel said that the lrel arel significant 

relsults on thel numbelr of lelukocytels belforel and 

aftelr antibiotic thelrapy. This is indicateld by 

thel diffe lrelncel in thel numbelr of patielnt 

lelukocytels be lforel be ling giveln antibiotic 

thelrapy, which is on ave lrage l high. Aftelr 

thelrapy, thel numbelr of patielnt lelukocytels 

de lcre laseld. So this can illustratel that thel 

de lsireld thelrapy for infelction with thel usel of 

antibiotics is fulfilleld or can bel said to bel 

e lffe lctivel. Thel de lcre lasel in lelukocytels is known 

through laboratory telst relsults that havel 

improveld compareld to belforel with thel normal 

limit of lelukocytels at 5,000 cellls/μL to ≤ 

10,000 cellls/μL. Thel de lcrelasel in thel numbelr 

of lelukocytels occurs belcausel antibiotics can 

e lffe lctivelly kill microorganisms that causel 

infelctions that havel attackeld thel body.  

Le lukocytels arel one l of the l diagnostic 

parameltelrs in thel e lve lnt of infelction, elspelcially 

in casels of Urinary Tract Infelctions. Belcausel 

lelukocytels function as protelction or a body 

de lfelnsel to fight infelction and kill cellls that 

undelrgo mutation. Wheln bactelria elntelr thel 

urinary tract and causel inflammation, thel 

immunel systelm will selnd lelukocytels, 

e lspelcially nelutrophils, to the l are la of infelction 

to fight thel pathogelns. Thelrelforel, lelukocytels 

arel indicators of infelction, including UTI. And 

A he lalthy immunel systelm factor can naturally 

control and elliminatel mild infelctions without 

antibiotic intelrvelntion, elspe lcially in mild or 

asymptomatic UTIs. Once l thel infelction is 

relsolveld, thel whitel blood celll count will relturn 

to normal. ELveln though blood lelukocytels arel 

rangel normal, thel prelselncel of bactelria in thel 

urinel and typical symptoms relmain thel basis 

for administelring antibiotics; this is take ln into 

considelration to prelvelnt complications from 

occurring in thel patielnt. 

Patielnts with UTI symptoms, includel 

dysuria, urinary frelque lncy, urgelncy, 

suprapubic pain, and helmaturia,  can bel 

diagnoseld for UTI, with symptoms, thel 

prelse lncel of bactelria, lelukocytel or whitel blood 

cellls, nitritels, and he lmoglobin or reld blood 

cellls in thel urinel support the l diagnosis of UTI 

and its trelatmelnt. Screlelning and antibiotic 

thelrapy trelatmelnt for UTIs should bel donel in 

patielnts (Kelndal and Mauelr, 2022). 

Le lukocytels can delstroy and clelan delad body 

cellls. Thel normal of lelukocytels is 5,000-

10,000 cellls/μl (Puspita & Alviamelita, 2019). 
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Table 3. Patient Leukocytes Laboratories Before and After Antibiotic Therapy 

Leukocytes Frequency (%) 
 P-Value 

Wilcoxon 

Before 

10000 se ll/μL 
 

5 

 

14.7 

0.000 

>10000 se ll/μL 29 85.3 

After   

<5000 sell/μL 3 8.9 

5000-10000 sell/μL 31 91.1 

Total 34 100.0 

 

The l relsults of thel Wilcoxon telst showe ld 

that thelrel was a diffelrelnce l in thel numbelr of 

lelukocytels belforel and aftelr thelrapy was give ln 

to patielnts with UTIs. Significant relsults welrel 

obtaineld with a p-valuel of 0.000 or p ≤ 0.05, 

so that it can bel intelrprelte ld that thelrel is a 

significant elffelct. Thel conclusion is that thelrel 

is an elffelct of delcrelasing thel numbelr of 

lelukocytels on antibiotic the lrapy in patielnts 

with UTis. A significant diffelre lncel beltwe leln 

thel numbelr of lelukocytels be lforel and aftelr 

thelrapy can bel intelrprelteld as melaning that 

antibiotic thelrapy is elffe lctivel in killing 

microorganisms in thel body (Suharjo elt al., 

2022). Thel usel of antibiotics that can relducel 

lelukocytel valuels in UTI patielnts melans that 

lelukocytels in thel body's de lfelnsels can fight 

infelctions in thel form of bactelria and virusels 

(Nurhalimah elt al., 2022). 

The l usel of ce lphalosporins has bele ln 

proveln to bel useld for thel trelatmelnt of UTI. 

First-gelne lration celphalosporins havel gre late lr 

activity against gram-positivel organisms, 

selcond-ge lnelration celphalosporins havel 

activity against anaelrobels. Melanwhilel, third-

ge lnelration celphalosporins arel morel potelnt 

against gram-nelgativel organisms obtaineld 

from thel community and othe lr nosocomial β-

lactam antimicrobials (Welin elt al., 2016). 

 

CONCLUSION  

The conclusion is Treating urinary tract 

infections (UTIs) with the right antibiotics can 

make a real difference in how the body 

responds, especially in reducing leukocytes 

that signal infection. As the antibiotics work to 

fight off the bacteria, the number of 

leukocytes, particularly neutrophils, usually 

starts to return to normal, which is a good sign 

that the patient is getting better. Keeping an 

eye on these cell levels before and after 

treatment can help determine how well the 

therapy is working. The patient's immune 

system and whether the bacteria are resistant 

to the antibiotics can all affect how quickly 

someone recovers. 
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