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ABSTRACT 

 

 
ARTICLE DETAILS  

 
Urinary tract infections are the most common infections in pregnant women. The most common are 

asymptomatic bacteriuria, cystitis and pyelonephritis, the latter presenting as a complication in 1 to 2% 

of women. Urolithiasis is also very common, complicating approximately 1 in every 2,000 pregnancies. 

These entities usually occur due to physiological changes that occur during pregnancy, such as 

enlargement of both kidneys, increased glomerular filtration rate, as well as dilatation of the renal 

pelvis and ureters. 

It is important to perform imaging studies to establish the diagnosis, being renal ultrasound the first 

line option in the pregnant patient with renal colic because it is harmless to the patient and fetus. 

Treatment can be conservative with hydration and pain management with analgesics.  
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INTRODUCTION  

Among the most common bacterial infections in pregnant 

women are urinary tract infections, including asymptomatic 

bacteriuria and pyelonephritis. With pregnancy, there are 

anatomical and physiological changes in the urinary tract due 

to compression by the pregnant uterus and hormonal changes 

that make them more susceptible to infections.1,2,3 

Renal length increases by almost 1 cm during normal 

pregnancy as a result of increased vascular and interstitial 

volume. Glomerular filtration rate increases by 30% to 50% 

and most likely occurs secondary to increased cardiac output. 

Typically, there is significant ureteral dilatation with resultant 

urinary stasis during the second and third trimester of 

pregnancy. This hydroureter is attributed to the smooth 

muscle relaxation effects of progesterone and mechanical 

compression of the ureters by the uterus at the level of the 

pelvic brim. The bladder is also affected, both physically and 

functionally. The enlarged uterus displaces the bladder 

cephalad and forward.4,5,6,7 

Because of these changes in the urinary tract during normal 

pregnancy, urinary tract infections are the most common 

bacterial infections during pregnancy. Although 

asymptomatic bacteriuria is the most prevalent form of 

infection, acute pyelonephritis is the most serious 

complication, occurring in 1% to 2% of all pregnancies and 

is the leading cause of septic shock during pregnancy. 8,9,10,11 

The prevalence of asymptomatic bacteriuria is estimated to 

be 5% to 10% and occurs most often between 9 and 17 weeks' 

gestation, with risk factors including increasing age and 

parity, diabetes mellitus, sickle cell disease and structural 

abnormalities. Only 1% to 2% of pregnant women will 

develop pyelonephritis. Almost 60% to 70% of 

pyelonephritis episodes occur during the second and third 

trimester, when urinary stasis is most intense. In 10% to 20% 

of cases, recurrent episodes of pyelonephritis develop before 

delivery. When untreated, pyelonephritis during pregnancy is 

associated with a high rate of infant prematurity and 

associated perinatal mortality. It is unclear whether 

pyelonephritis treated during pregnancy has any effect on the 

developing fetus.  12,13,14,15,16,17 

Consequently, it is recommended that women be screened for 

asymptomatic bacteriuria during pregnancy to prevent the 
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development of pyelonephritis. A urine sample is obtained at 

the first prenatal visit and during the third trimester. For 

asymptomatic patients, significant bacteriuria is defined as 

two urine cultures with >105 CFU/ml of a single organism. 

For symptomatic pregnant women, >103 CFU/ml is 

considered significant. 18,19,20,21,22 

The diagnosis of pyelonephritis is established clinically based 

on symptoms of fever, flank pain and tenderness in the 

costovertebral angle, accompanied by pyuria or bacteriuria. 

Two of the most serious complications of pyelonephritis in 

pregnancy are sepsis and pulmonary insufficiency or ARDS, 

occurring in 1.9% to 17% and 0.5% to 7% of cases, 

respectively. Early recognition of these complications is 

critical to ensure a favorable outcome, therefore, it would be 

helpful to easily identify which patients with pyelonephritis 

are at higher risk for these potentially devastating 

complications. Fever is the most common presenting sign or 

symptom of sepsis in pregnancy; however, additional vital 

sign abnormalities may be present, indicating a more 

advanced case of sepsis.23 

Pregnant women with bacteriuria should be treated with 

penicillins, oral cephalosporins, or fosfomycin trometamol. 

Nitrofurantoin can be used in the first and second trimesters 

of pregnancy, but should be avoided in the third trimester 

because of the risk of hemolysis. Repeat urine culture is 

necessary to document eradication of bacteriuria in all 

patients. 24 

Given the potential for severe morbidity, if the diagnosis of 

pyelonephritis is suspected, hospitalization of patients is 

recommended for treatment with intravenous antibiotics until 

symptomatic improvement and without fever for more than 

24 hours, followed by an additional 10-14 days of oral 

antibiotics (penicillins with β-lactamase inhibitors or 

monobactams). Periodic surveillance with urine culture is 

recommended because many of these women will have 

recurrent episodes of pyelonephritis. 25 

 

KIDNEY CHANGES ASSOCIATED WITH 

PREGNANCY 

During pregnancy there are physiological changes in the 

urinary tract. The size of both kidneys increases by about 1 to 

1.5 cm, which means that the renal size increases by 30% due 

to increased renal blood flow and interstitial volume. There 

are usually no changes in the number and histology of 

nephrons. The glomerular filtration rate (GFR) usually 

increases. Dilatation of the renal pelvis and ureters occurs as 

a result of the effect of systemic arterial distensibility; 

hemodynamically, peripheral vascular resistance decreases. 

Increased blood flow combined with decreased blood 

pressure results in systemic vasodilatation. These changes 

increase glomerular filtration rate and renal perfusion. Renal 

plasma flow increases by 80% in the twelfth week of 

pregnancy, however, it decreases in the third trimester3 . The 

increase in GFR is observed from the first month of 

pregnancy. It increases by 40-50% in the early stages of the 

second trimester and decreases slightly in the third trimester. 

The physiological increase in GFR during pregnancy 

decreases serum creatinine levels by an average of 0.4 mg/dL, 

which causes it to remain between 0.4 to 0.8 mg/dL. Blood 

urea nitrogen decreases to levels of 8 to 10 mg/dl. In the third 

trimester, urinary protein excretion increases from 100 to 200 

mg/day. Protein excretion above 300 mg/day is considered 

abnormal and needs further evaluation, however, excretion is 

usually higher in uncomplicated twin pregnancies.  26 

 

CLINICAL FEATURES 

Patients with acute pyelonephritis present with chills, fever 

(>38°C), pain on palpation in the costovertebral angle 

(positive Giordano's sign), weakness, nausea, vomiting and 

possible abdominal or pelvic pain. In addition, lower urinary 

tract symptoms such as dysuria, pollakiuria and urinary 

urgency are common. Sepsis may occur, with 20% to 30% of 

cases resulting from urinary tract infection; during 

pregnancy, sepsis may occur in 1.9% to 17% of cases. 

Patients with emphysematous pyelonephritis, a necrotizing 

infection characterized by the presence of gas in the renal 

parenchyma or perirenal tissue, usually present with fever, 

flank pain, and vomiting that do not respond to initial 

treatment with parenteral antibiotics, and pneumaturia may 

be present. Chronic pyelonephritis is usually a repeated renal 

infection, leading to scarring, renal atrophy and subsequent 

renal failure. Many patients usually have no symptoms, but 

may have a history of recurrent urinary tract infections. 

Xanthogranulomatous pyelonephritis is usually also a form 

of chronic kidney infection and the kidney is almost always 

hydronephrotic and obstructed. 27,28,29 

The diagnosis of pyelonephritis is made by establishing the 

presence of bacteriuria together with clinical data of 

infection. The diagnostic approach can be initiated by a 

general urine examination (collected with sterile technique), 

which should demonstrate evidence of urinary tract infection, 

such as the presence of pyuria, leukocyte casts, more than 20 

bacteria per field, or a urine culture with ≥100,000 colony-

forming units in a urine sample. In addition, at least one 

clinical finding of the following signs and symptoms must be 

present: fever (>38°C), pain in the lumbar region, or pain on 

palpation in the costovertebral angle (positive Giordano's 

sign). 30,31 

Pyuria is present in most women with pyelonephritis and its 

absence should prompt consideration of a differential 

diagnosis or complete obstruction. Imaging studies are not 

routinely used to diagnose pyelonephritis. However, in 

patients who are critically ill or who also have symptoms of 

urolithiasis or a history of stones, diabetes, history of urologic 

surgery, immunosuppression, repeated episodes of 

pyelonephritis or urosepsis, imaging of the renal pathway 

may be useful in assessing complications. In pregnant 

women, renal ultrasound is the imaging modality of choice to 

https://ezproxy.uag.mx:2074/drugs.aspx?GbosID=365576
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avoid contrast or radiation exposure. This technique can be 

performed at any time during pregnancy without 

complication. The disadvantages of this technique may be 

free fluid and gas in the abdominal cavity due to the 

pregnancy itself. 31,32 

 

TREATMENT IN THE PREGNANT WOMAN 

Antibiotic therapy and supportive care are the mainstays of 

pyelonephritis treatment. The choice of empirical antibiotic 

regimen should be based on the risk of infection by resistant 

microorganisms (i.e. complicated or uncomplicated 

pyelonephritis) and antibiotics should be adapted as soon as 

culture results are available. The most commonly 

administered drugs are amoxicillin with clavulanic acid and 

cephalosporins. These drugs may be given empirically and 

may be modified later based on urine culture results. 

Treatment for acute pyelonephritis requires hospitalization 

and intravenous antibiotics for at least 48 hours after fever or 

other acute symptoms have been controlled. After that, 

treatment may be continued by mouth for 10 to 14 days. This 

is in addition to antipyretic and anti-inflammatory drugs, not 

forgetting adequate hydration for the patient. 33 

Most patients respond to treatment within 48 hours. The most 

commonly used first-line drugs are b-lactam antibiotics 

(ampicillin or 2nd or 3rd generation cephalosporins) 

combined with gentamicin or carbapenemics in case of 

complications. Clinical and therapeutic decisions are 

influenced by numerous factors. In addition to knowledge 

about the most common local pathogens causing urinary tract 

infections, pregnancy-related adaptive changes affecting drug 

metabolism, stage of pregnancy, transplacental distribution of 

drugs and possible influences on the fetus must also be 

known. To date, there is still no consensus on the choice of 

particular drugs and duration of treatment for bacteriuria in 

pregnant women. 32,33 

Recommendations on which drugs to use for urinary tract 

infections vary from country to country, with first-line 

treatment in Canada including trimethoprim and 

nitrofurantoin in addition to penicillins, and in the UK, 

cephalosporins. Interestingly, some studies in Turkey 

revealed some differences in drug susceptibility of 

uropathogens according to trimesters of pregnancy. The most 

frequently detected pathogens (E. coli and Klebsiella spp.) 

showed the highest drug susceptibility to I.V. imipenem 

administration, representing 100% regardless of pregnancy 

progress. 33,34 

 

CONCLUSION 

Urinary tract infections are the most common in pregnant 

women. The most common are asymptomatic bacteriuria, 

cystitis and pyelonephritis, the latter being a complication 

that occurs in up to 1 to 2% of pregnant women. In several 

studies it has been determined that pyelonephritis is a 

common cause of sepsis, which occurs in up to 1.9% to 17% 

of pregnant women.  

In addition, urolithiasis is a common entity, ranking as the 

most common cause of abdominal pain during pregnancy. 

The average age of presentation is 24 years of age in patients 

and approximately 80% to 90% of patients are usually 

affected in the second or third trimester of pregnancy. It has 

been shown that multiparous patients with a history of 

urolithiasis may have up to 25% of recurrences. It is 

important to perform a complete diagnostic approach, which 

consists of performing a general urine examination and, if 

symptoms persist after medical treatment, to perform a blood 

culture.  

 

REFERENCES 

I. Partin, A., Dmochowski, D, Kavoussi, L (2021). 

Campbell-Walsh-Wein Urology (12th ed.). 

Elsevier. 

II. Cunningham, F. Leveno, K. Hoffman, B. Casey B 

(2021). Williams Obstetrics (26th ed.). 

McGrawHill.  

III. McAninch, J. Lue, T (2021). General urology (19 

e). McGrawHill.  

IV. Navarro A, Sison J, Puno R, et al. Reducing the 

incidence of pregnancy-related urinary tract 

infection by improving the knowledge and 

preventive practices of pregnant women. ejog. 

21019; 241: 88 - 93. 

V. Rindfleisch A, Do H, Goldson T, Forjuoh S. Septic 

Shock from pyelonephritis in Pregnancy. Clin Med 

Rev Case Rep. 2020; 7: 1-3. 

VI. Saleh P, Noshad H, Mallah F, Ramouz A. Acute 

pyelonephritis in Pregnancy and the Outcomes in 

Pregnant Patients. Clin Infect Dis. 2017; 10: 3 - 7. 

VII. DeYoung T, Whittington J, Ennen C, Poole A. 

Pyelonephritis in Pregnancy: Relationship of Fever 

and Maternal Morbidity. Am J Perinatol Rep. 2019; 

9: 366 - 371. 

VIII. Fosu K, Quansah E, Dadzie I. Antimicrobial Profile 

and Asymptomatic Urinary Tract Infections among 

Pregnant Women Attending Antenatal Clinic in 

Blogatanga Regional Hospital, Ghana. 

Microbiology Research Journal International. 

2019: 1 - 8. 

IX. Hintz L. Diagnosis and Management of Urinary 

Tract Infections and Pyelonephritis. Springer 

International. 2017: 169 - 189. 

X. Ruxandra P, Gica N, Ciobanu A, Cimpoca B, et al. 

Urinary Tract infections in pregnancy. Ro J Med 

Pract. 2021; 16: 40 - 45. 

XI. Akyuz O, Akhan O, Ardahanh I, Aslan R. Urinary 

System and Pregnancy. MCRR Journal. 2020; 3: 

317 - 321.  



Diagnosis and Treatment of Pyelonephritis During Pregnancy 

1092  Volume 02 Issue 10 October 2022                               Corresponding Author: Andrés Alejandro Lepe Rosales 

 

XII. Cox S, Reid F. Urogenynaecological complications 

in pregnancy: an overview. Obstetrics, 

gynaecology and reproductive medicine. 2017; 28: 

77 - 82.  

XIII. Rosana Y, Halim M, Harlinda F, Amran R, et al. 

Urinary Tract infections among Indonesian 

Pregnant Women and Its susceptibility Pattern. 

Infectious Diseases in Obstetrics and Gynecology. 

2020; 1 - 7.  

XIV. Gokcen O, Esra U, Banu S, et al. Maternal and 

Microorganism Characteristics Cannot Predict 

Adverse Outcome in Pregnancies Complicated 

With Urinary Tract Infection. Infectious Diseases 

in Clinical Practice. 2021; 29: 23 - 26. 

XV. Nalam N, Gopalan U. Effect of asymptomatic 

bacteriuria on pregnancy outcome: a review. 

International journal of Reproduction, 

contraception, obstetrics and Gynecology. 2021; 

10: 1 - 6. 

XVI. Kruthipati R, Chethan R, Shiva C, Tejeswini K. A 

study to establish the prevalence of urinary tract 

infection in preterm labour. International journal of 

Reproduction, contraception, obstetrics and 

Gynecology. 2021; 10: 10 - 18.  

XVII. Ciccarese F, Brandi N, Corcioni B, Golfieri R, et al. 

Complicated pyelonephritis associated with 

chronic renal stone disease. Abdominal Radiology. 

2021; 126: 505 - 516.  

XVIII. Sial S, Dette A, Memon F, Parveen K, Ahmer A. 

Risk Factors during Pregnancy for Asymptomatic 

Bacteriuria. Journal of Pharmaceutical Research 

International. 2021; 33:21 - 26.  

XIX. Raj S, Sarmishta M. Maternal and Fetal Outcome 

of Fever in Pregnancy. Journal of Evolution of 

Medical and Dental Sciences. 2021: 10; 13 - 19.  

XX. Szweda H, Jozwik M. Urinary tract infections 

during pregnancy - an updated overview. 

Developmental Period Medicine. 2017; 20: 263 - 

272.  

XXI. Kin S, Parikh P, King A, Marnach M. 

Asymptomatic Bacteriuria in Pregnancy 

Complicated by Pyelonephritis Requiring 

Nephrectomy.  Case reports in Obstetrics and 

Gynecology. 2018; 1 - 4. 

XXII. Gozdas H, Dinek M. Persistent fever during 

treatment of a pregnant woman with acute 

pyelonephritis. Journal of Acute Disease. 2017; 6: 

41 - 44. 

XXIII. Zanatta D, Rossini M, Junior A. Pyelonephritis in 

Pregnancy: Clinical and Laboratorial Aspects and 

Perinatal Results. RBGO. 2017; 39: 653 - 658. 

XXIV. Khati A, Murphy N, Osborn M, Garber K, Hecker 

K. Community-Asquired Pyelonephritis in 

Pregnancy Caused by KPC-Producing Klebsiella 

pneumoniae. Antimicrobial Agents and 

Chemotherapy. 2017; 59.  

XXV. Johnsson J, Russo T. Acute pyelonephritis in 

adults. N Engl J Med. 378: 48 - 59.  

XXVI. Aida A, Zeinep B, Bayan S. Ways of Prognosis and 

Reduction of Obstetric and Perinatal Complications 

at Pregnancy Chronic Pyelonephritis. Biomedical 

& Pharmacology Journal. 2017; 10: 535 - 547. 

XXVII. Tzelves L, Tuk C, Skolarikos A. European 

Association of Urology Urolithiasis Guidelines: 

Where Are We Going?. European Urology Focus. 

2021; 7: 34 - 38. 

XXVIII. Clennon E, Pare E, Amato P, Caughey A. Obstetric 

outcomes of pregnancy complicated by urolithiasis: 

a retrospective cohort study. ajog. ajog. 2018. 

XXIX. Tan S, Chen X, Sun M, Wu B. The comparison of 

effects and safety of double-J stent retention and 

ureteroscopy lithotripsy in the treatment of 

symptomatic ureteral calculi during pregnancy. 

ejog. 2018; 227: 32 - 34. 

XXX. Renato P, Das K, Buchholz N. Urolithiasis in 

pregnancy. International Journal of Surgery. 2017; 

36: 688 - 692. 

XXXI. Tan S, Chen X, Sun M, Wu B. The comparison of 

effects and safety of double-J stent retention and 

ureteroscopy lithotripsy in the treatment of 

symptomatic ureteral calculi during pregnancy. 

ejog. 2018; 227: 32 - 34. 

XXXII. Levin G, Safrai M, Sabag L, Khatab A, 

Rottenstreich A. Reply to The comparation of 

effects and security of double-J stent retention and 

ureteroscopy lithotripsy in the treatment of 

symptomatic ureteral calculi during pregnancy. 

ejog. 2018; 229: 198 - 199.  

XXXIII. Kashif U, Riaz N, Percholi S, Iles D. 

Urogynaecological complications in pregnancy. 

Obstetrics, Gynaecology and Reproductive Med. 

2021: 42 - 47.  

XXXIV. Priyanka h, Basu M. Urinary tract infection in 

gynaecology and obstetrics. Obstetrics, 

Gynaecology and Reproductive Med. 2020: 276 - 

282.  

XXXV. Fontenelle L, Sarti T. Kidney Stones: Treatment 

and Prevention. American Family Physician. 2019; 

99; 491 - 496.  

XXXVI. McCarthy C, Baliyan V, Hamed H, Sajjad Z, et al. 

Radiology of renal stone disease. International 

Journal of Surgery. 2017; 36: 638 - 646.  

XXXVII. Navarro A, Puno J, Gopez J, Tiongo R. Reducing 

the incidence of pregnancy-related urinary tract 

infection by improving the knowledge and 

preventive practices of pregnant women. ejog. 

2019; 241: 88 - 93. 



Diagnosis and Treatment of Pyelonephritis During Pregnancy 

1093  Volume 02 Issue 10 October 2022                               Corresponding Author: Andrés Alejandro Lepe Rosales 

 

XXXVIII. Minyao D, Haleem M, Mamuchasvhlli A. Medical 

evaluation and pharmacotherapeutical strategies in 

management of urolithiasis. Therapeutic Advances 

in Urology. 2021; 13: 10-18.  


