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Uncomplicated UTI and Cystitis
Bacteria climb into the bladder and stick to the lining, making you pee a lot, rush
to the bathroom, and feel burning pain when you go.

T H E  S T O RY  I N  O N E  S E N T E N C E

Bacteria climb into the bladder and stick to the lining, making you pee a lot, rush to the

bathroom, and feel burning pain when you go.

“Simple bladder infection in a healthy woman gets three days of nitrofurantoin or TMP-SMX.

No scan. If fever or back pain shows up, it is pyelonephritis and needs stronger treatment.”

Normal anatomy — the body's job

The bladder is a balloon-like bag that stores urine and has a smooth inner lining that resists

bacteria. Normally, regular flushing washes germs out, and the lining's slippery coat keeps

bacteria from sticking.

B O D Y ' S  J O B

The bladder's job is to hold urine until you are ready to release it, then squeeze it all out

through the urethra. The constant flow of fresh urine washes bacteria downstream before

they can attach, and the bladder lining makes special proteins (like Tamm-Horsfall protein)

and a mucus layer that block germs from grabbing hold. Your immune system also patrols

the bladder wall with white blood cells ready to swallow any invader that sneaks through.

Kidneys filter waste and water from your blood to make urine.

Urine drips down two tubes (the ureters) into the bladder, which stretches like a water

balloon as it fills.

When you decide to go, the bladder muscle squeezes and a ring of muscle (the urethral

sphincter) relaxes, so urine shoots out through the urethra.

In women, the urethra is short (about 4 centimeters), so bacteria from the skin or rectum

can climb up more easily than in men, whose urethra is much longer.

Normally, any bacteria that do get in are flushed out the next time you pee, or caught and

eaten by immune cells in the bladder wall.
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What breaks

Bacteria (usually E. coli from your own gut) climb backward up the urethra into the bladder,

stick to the lining, and multiply faster than your body can flush them out.

C L I N I C A L  T E R M

Ascending uropathogenic E. coli (UPEC) adhere to the urothelium via pili (hair-like

structures), invade superficial cells, form intracellular bacterial communities, and trigger

an inflammatory response that causes burning with urination (dysuria), urgency,

frequency, and suprapubic pain.

How the body compensates

Your body tries to flush out bacteria by making you pee more often and recruiting white blood

cells to kill the invaders. These defenses buy time and contain the infection in the bladder, but

they also cause the burning, urgency, and frequency you feel.

{'step': 'The bladder lining sends alarm signals', 'detail': 'Cells that touch bacteria release

cytokines (chemical messengers like interleukin-6 and interleukin-8) that tell nearby blood

vessels to open wider and leak white blood cells into the tissue.'}

{'step': 'White blood cells flood the bladder wall', 'detail': "Neutrophils (the body's first-

responder immune cells) swarm in, swallow bacteria, and release enzymes that kill germs

but also damage some bladder cells, adding to the irritation."}

{'step': 'The bladder tries to flush bacteria out', 'detail': 'Irritated nerve endings trick your

brain into thinking the bladder is full even when it holds only a few drops, so you feel

urgent and pee many times an hour to wash germs away.'}

{'step': 'Pain warns you something is wrong', 'detail': 'Burning during urination (dysuria)

and suprapubic ache happen because inflamed nerve endings fire with every squeeze of the

bladder, pushing you to seek help before bacteria climb higher into the kidneys.'}

{'step': 'Most infections stay in the bladder', 'detail': 'In healthy women, these defenses

usually trap the bacteria in the bladder long enough for antibiotics to kill them, so the

infection does not spread up the ureters into the kidneys (pyelonephritis) or into the

bloodstream (urosepsis).'}

Domino effect

Bacteria (usually E. coli) climb from the skin or rectum up the urethra into the bladder. —

The female urethra is only about 4 centimeters long, so bacteria can reach the bladder

quickly—especially after sex (which pushes perineal bacteria toward the urethra) or if you

hold urine for hours (which gives bacteria time to multiply instead of being flushed out).
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Bacteria stick to the bladder lining using tiny hair-like fingers (pili) and start multiplying. —

E. coli pili grab onto sugar molecules (mannose) on the surface of bladder cells like Velcro,

so normal urine flow cannot wash them away. Once anchored, each bacterium divides every

20–30 minutes, turning a few germs into millions in hours.

The bladder wall becomes red, swollen, and irritated as immune cells rush in to fight. —

Bladder cells detect bacterial toxins (lipopolysaccharide) and release chemical alarms

(cytokines) that open blood vessels and call neutrophils (white blood cells) to the scene.

This immune battle causes inflammation, which irritates the nerve endings that sense pain

and fullness.

You feel burning pain (dysuria), a constant urgent need to pee (urgency), and have to go

many times but pass only small amounts (frequency). — Inflamed nerves in the bladder wall

fire even when the bladder holds just a few drops, tricking your brain into thinking it is full.

The burn happens because inflamed tissue releases chemicals (prostaglandins, bradykinin)

that make nerve endings hyper-sensitive, so urine touching raw spots stings like lemon

juice on a cut.

You get a dull, heavy ache low in your belly just above the pubic bone (suprapubic pain). —

The swollen, inflamed bladder presses outward against the lower abdominal wall, and the

constant squeezing to push out urine strains the bladder muscle, which aches like any

overworked muscle.

Your urine may look cloudy or smell bad, and a dipstick test shows white blood cells

(leukocyte esterase) and bacteria (nitrites). — The white blood cells fighting the infection

spill into the urine, making it cloudy. Many bacteria (especially E. coli) convert nitrate

(normally in urine) into nitrite, so a positive nitrite test is a chemical fingerprint of bacterial

growth.

A short course of antibiotics (nitrofurantoin 100 mg twice daily for five days, or TMP-SMX

one double-strength tablet twice daily for three days) kills the bacteria. — These antibiotics

concentrate in the urine at levels high enough to kill common bladder bacteria.

Nitrofurantoin damages bacterial DNA, and TMP-SMX blocks two steps bacteria need to

make DNA, so they cannot reproduce and die off. Symptoms usually improve within one to

two days, and the infection clears in three to five days.

If untreated, bacteria can climb the ureters into the kidneys, causing pyelonephritis (kidney

infection) with fever, flank pain, nausea, and risk of bloodstream infection (urosepsis). —

The ureters have one-way valves that normally keep urine flowing down, but high bladder

pressure or aggressive bacteria can push upstream. Once in the kidney, bacteria damage

filtering units (nephrons), trigger a bigger immune response (systemic cytokine release),

and can enter the bloodstream through inflamed kidney tissue, leading to sepsis, which can

be life-threatening.
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Symptoms · what the patient feels, and why

Burning or stinging when you pee (dysuria): Bacteria (usually E. coli from the bowel) stick

to the bladder wall and trigger inflammation. The inflamed lining becomes raw and super

sensitive, so when urine — which has salt and waste — touches it, it burns like lemon juice

on a scraped knee.

Needing to pee much more often than usual (frequency): The irritated bladder wall sends

urgent signals to the brain even when the bladder is barely full. It's like a fire alarm going

off when there's only a tiny wisp of smoke — the bladder thinks it's full when it's not.

Feeling a sudden, strong urge to pee that you can't hold (urgency): Inflammation makes the

bladder muscle jumpy and twitchy. It squeezes hard and fast, giving you only seconds to get

to the bathroom instead of the usual minutes of warning.

Pain or pressure low in your belly, just above the pubic bone (suprapubic discomfort): The

bladder sits right behind the pubic bone. When it's swollen and inflamed from the infection,

it presses outward like a bruised balloon, causing a dull ache or heavy feeling in that spot.

Cloudy or bad-smelling urine: White blood cells and bacteria pour into the urine as the body

fights the infection. The cloudy look comes from those cells, and the smell comes from

bacterial waste products breaking down urea into ammonia-like chemicals.

Blood in the urine, making it pink or red (hematuria): The inflamed bladder lining is so

irritated that tiny blood vessels near the surface break open, leaking red blood cells into the

urine. It looks alarming but is common in simple bladder infections and usually clears once

the infection is treated.

Fever over 100.4°F (38°C): Fever means the infection has likely traveled up the ureters (the

tubes from bladder to kidneys) and reached the kidneys themselves. The kidneys are

deeper tissue, so the immune system mounts a whole-body alarm — fever — to fight it.

Pain in your back or side, below the ribs (flank pain): The kidneys sit in the back, tucked

under the lower ribs. When infection inflames the kidney tissue, it swells inside its tight

capsule (like a sausage in a casing), causing a deep, throbbing ache in the flank. This is a

sign of pyelonephritis (kidney infection), not simple cystitis.

Nausea or vomiting: When the kidneys are infected, toxins and inflammatory signals spill

into the bloodstream and irritate the brain's vomiting center (the area postrema in the

brainstem). The body tries to rid itself of the 'poison' by making you throw up.

Focused exam

Burning with urination (Dysuria) (burning pain when peeing): Bacteria—usually E. coli—are

sticking to the bladder lining and making it raw. When urine flows over the irritated tissue,

it burns. This tells you the problem is in the bladder, not higher up in the kidneys.
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Urinary frequency (going more than 8 times per day): The bladder lining is swollen and

inflamed from the bacteria, so it can't stretch as much. Even a small amount of urine feels

like a full bladder, making you go more often. This is your bladder trying to flush the germs

out.

Urinary urgency (sudden, can't-wait-another-minute need to pee): The inflamed bladder

wall sends panic signals to your brain saying it's full—right now. This happens because the

nerve endings in the swollen tissue fire faster than normal. It's a hallmark of cystitis, which

means bladder inflammation.

Suprapubic tenderness (ache or pressure just above the pubic bone): Your bladder sits right

behind that bone. When bacteria make the bladder swell, you feel the pressure in that exact

spot. No fever and no back pain means the infection hasn't climbed up to the kidneys—it's

still uncomplicated.

No fever, no flank pain, no costovertebral angle tenderness: This is your safety check. Fever

(≥38°C or 100.4°F) or flank pain (sharp ache in the back, just below the ribs) means the

infection has reached the kidneys—that's pyelonephritis, not simple cystitis, and it needs

stronger antibiotics and sometimes hospital care.

No vaginal discharge, no external genital sores or irritation: Discharge or sores point to

sexually transmitted infections like chlamydia or herpes, which can cause burning when

you pee but need completely different treatment. Checking this keeps you from missing the

real problem.

Diagnostics · every test answers a question

Urinalysis (dipstick and microscopy) → Are there bacteria and signs of infection in the

urine?

Urine culture with sensitivity (if done) → What exact bacteria is causing the infection, and

which antibiotics will kill it?

Pregnancy test (urine hCG) → Is the patient pregnant?

Post-void residual volume (bladder ultrasound or catheter measurement, if recurrent UTI) →

Is urine getting stuck in the bladder after peeing?

Pelvic ultrasound or CT urogram (if recurrent or atypical symptoms) → Is there a structural

problem in the urinary tract—like a stone, blockage, or abnormal anatomy?

Treatment logic

Nitrofurantoin 100 mg by mouth twice a day for 5 days → This antibiotic gets concentrated

in the urine and poisons the machinery E. coli uses to make energy. The bacteria die, the

bladder lining stops being irritated, and symptoms clear within 1–2 days. It's first-line

because resistance is very low (usually <5%) and it works fast.
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Trimethoprim-sulfamethoxazole (TMP-SMX) 160/800 mg (one double-strength tablet) by

mouth twice a day for 3 days → This combination blocks two steps bacteria need to build

DNA and folic acid (a vitamin-like molecule). E. coli can't multiply and dies off. It works

faster than nitrofurantoin—3 days instead of 5—but only use it if local E. coli resistance is

under 20%, because resistance is climbing in many areas.

Fosfomycin 3 grams (one single-dose packet) mixed in water, taken by mouth once →

Fosfomycin punches holes in the bacterial cell wall so E. coli can't hold its shape and

bursts. One dose reaches high levels in the bladder and stays there for days. It's ideal when

you need one-and-done dosing or when other antibiotics are not tolerated.

Phenazopyridine (Pyridium) 100–200 mg by mouth three times a day for up to 2 days → This

is a pain reliever that coats the bladder lining and soothes the burning. It makes you more

comfortable while the antibiotic kills the bacteria. Your pee will turn bright orange—that's

normal and harmless.

Drink plenty of water and urinate after sexual activity → Extra water dilutes the urine so

bacteria can't concentrate and multiply as easily. Peeing after sex flushes out bacteria that

got pushed toward the bladder opening during intercourse. Both lower the chance of a new

infection starting.

Vaginal estrogen cream (for postmenopausal women with recurrent UTI—3 or more per

year) → After menopause, estrogen drops and the vaginal lining gets thinner and less acidic.

That lets bad bacteria crowd out the good ones and makes it easier for E. coli to climb into

the bladder. Topical estrogen thickens the lining, lowers pH, and brings back protective

lactobacilli, cutting UTI recurrence in half.

Avoid fluoroquinolones (like ciprofloxacin or levofloxacin) for uncomplicated cystitis →

Fluoroquinolones are powerful and broad, so saving them for complicated UTI,

pyelonephritis, and other serious infections slows the spread of resistance. Using them for

simple bladder infections wastes their power and raises the risk of tendon rupture, nerve

damage, and C. difficile diarrhea.

Medications

Nitrofurantoin · Nitrofuran antibiotic

Nitrofurantoin gets filtered into your urine by the kidneys, where it reaches very high levels.

Once in the bladder, it damages the DNA and energy factories (ribosomes and mitochondria)

inside bacteria, stopping them from multiplying and killing them. It works best against E. coli,

the germ that causes most bladder infections. Because it concentrates in the urine—not the

blood—it clears bacteria right where they're causing trouble: the bladder lining.

You swallow the pill, and your stomach absorbs it into the blood.

Your kidneys filter the drug out of the blood and dump it into the urine.
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The drug reaches high concentrations in the bladder.

Bacteria in the bladder take up the nitrofurantoin.

Inside the bacteria, the drug breaks their DNA and shuts down their energy-making

ribosomes.

The bacteria die, and your immune system clears the debris.

S A F E T Y  WAT C H

Do NOT use in the last month of pregnancy (at term) because it can cause yellowing of the

skin and eyes (jaundice) (yellowing) in the newborn by breaking down red blood cells. · Do

NOT use if kidney function is poor (GFR under 30) because the drug won't concentrate in

the urine and can build up in the blood, causing nerve and lung damage. · Rarely causes

lung scarring (pulmonary fibrosis) with long-term use; watch for new shortness of breath

or cough. · Can cause nerve damage (peripheral neuropathy) with long-term use; watch for

numbness or tingling in hands or feet. · Take with food to reduce nausea. · Urine may turn

dark yellow or brown—this is harmless.

Trimethoprim-sulfamethoxazole (TMP-SMX, co-trimoxazole, Bactrim) · Folate

synthesis inhibitor (combination antibiotic)

TMP-SMX is two drugs in one pill. Both block different steps in the bacteria's folate (vitamin

B9) factory. Bacteria need folate to build DNA and grow. Trimethoprim blocks the enzyme

dihydrofolate reductase, and sulfamethoxazole blocks the enzyme dihydropteroate synthase.

Together they create a double blockade, starving the bacteria of folate and stopping them from

multiplying. Because human cells get folate from food and don't make it themselves, this

combo targets bacteria specifically.

You swallow the pill, and both drugs are absorbed into the blood.

Both drugs enter the bladder through the urine and spread into infected tissue.

Sulfamethoxazole blocks the first enzyme (dihydropteroate synthase) in the bacteria's

folate-making pathway.

Trimethoprim blocks the second enzyme (dihydrofolate reductase) further down the same

pathway.

The bacteria can't make folate, so they can't copy their DNA.

The bacteria stop dividing and die.
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S A F E T Y  WAT C H

Do NOT use if you are allergic to sulfa drugs (can cause rash, Stevens-Johnson syndrome,

or severe skin peeling). · Do NOT use in the last trimester of pregnancy because it can

cause yellowing of the skin and eyes (jaundice) in the newborn. · Can raise potassium

levels (hyperkalemia), especially in people with kidney disease or taking ACE inhibitors or

spironolactone; watch for muscle weakness or irregular heartbeat. · Can lower blood

counts (bone marrow suppression), especially with long-term use; watch for unusual

bruising, infections, or fatigue. · Drink plenty of water to prevent kidney crystals. · Use

sunscreen—this drug makes your skin more sensitive to sunburn.

Fosfomycin · Cell-wall synthesis inhibitor (phosphonic acid antibiotic)

Fosfomycin is a single-dose powder you mix with water and drink. It blocks the very first step

bacteria use to build their cell wall by jamming the enzyme MurA (UDP-N-acetylglucosamine

enolpyruvyl transferase). Without a sturdy cell wall, the bacteria burst and die. Because it

works so early in the wall-building process and has a unique structure, bacteria have not

developed much resistance to it. The drug concentrates in the urine for 2–3 days after one

dose, giving it time to clear the infection.

You drink the fosfomycin powder dissolved in water.

Your gut absorbs it into the blood.

Your kidneys filter it into the urine, where it stays at high levels for 2–3 days.

Bacteria in the bladder take up the drug.

Fosfomycin blocks the enzyme MurA, stopping the first step of cell-wall building.

Without a cell wall, the bacteria swell and burst.

S A F E T Y  WAT C H

Generally very safe with few side effects. · Most common side effect is diarrhea (in about

10% of people) because the drug affects gut bacteria too. · Rare cases of nausea or

headache. · Safe in pregnancy (Category B). · Take on an empty stomach (2–3 hours after

eating) for best absorption. · Mix the powder with 3–4 ounces of cold water, stir, and drink

immediately.

Cephalexin (first-generation cephalosporin) · Beta-lactam antibiotic

(cephalosporin)

Cephalexin is a beta-lactam antibiotic that works like penicillin. It binds to proteins (penicillin-

binding proteins, PBPs) on the bacteria's surface and stops them from building the

peptidoglycan mesh that makes up the cell wall. Without a strong wall, the bacteria burst.

Cephalexin is less effective than nitrofurantoin or TMP-SMX for uncomplicated UTIs—bacteria
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clear more slowly and recurrence is more common—but it is safe in pregnancy and useful

when other drugs can't be used.

You swallow the pill, and your stomach absorbs it into the blood.

Your kidneys filter it into the urine.

The drug reaches the bladder and binds to PBPs on the bacteria's outer surface.

This stops the bacteria from cross-linking the peptidoglycan strands in their cell wall.

The weak wall breaks, and the bacteria die.

S A F E T Y  WAT C H

Safe in pregnancy (Category B) and commonly used when other options are not suitable. ·

Do NOT use if you have a severe penicillin allergy (about 10% of people allergic to

penicillin will also react to cephalosporins). · Can cause diarrhea or yeast infections

because it kills good bacteria in the gut and vagina. · Rare but serious: severe allergic

reaction (anaphylaxis) with throat swelling and trouble breathing—seek emergency help if

this happens. · Take with food if it upsets your stomach.

Topical (vaginal) estrogen · Hormone replacement (local estrogen therapy)

After menopause, estrogen levels drop. The vaginal and bladder lining gets thinner, drier, and

loses its normal protective bacteria (lactobacilli), making it easier for E. coli from the bowel to

stick to the bladder wall and cause infection. Topical estrogen (cream, ring, or tablet inserted

into the vagina) restores local estrogen levels, which thickens the lining, brings back healthy

lactobacilli, lowers the pH (makes it more acidic and hostile to E. coli), and strengthens the

natural barrier. This prevents recurrent UTIs—it does NOT treat an active infection.

You apply estrogen cream, insert a tablet, or place a vaginal ring.

The estrogen soaks into the vaginal and urethral lining.

Cells in the lining thicken and produce glycogen (a sugar).

Lactobacilli bacteria feed on the glycogen and multiply.

Lactobacilli make lactic acid, which lowers the pH and keeps bad bacteria from thriving.

The thicker, healthier lining is harder for E. coli to attach to.

Recurrent UTIs become less frequent.
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S A F E T Y  WAT C H

Very safe because the dose is low and stays local—systemic (whole-body) absorption is

minimal. · Most common side effect is mild vaginal discharge or irritation in the first few

weeks. · Do NOT use if you have unexplained vaginal bleeding (check with a doctor first). ·

Do NOT use if you have a history of estrogen-sensitive cancer (like some breast cancers)

without discussing with your oncologist. · Safe to use long-term for prevention. · If using a

cream, apply at night so it stays in place; a small amount may leak out.

Methenamine hippurate or methenamine mandelate · Urinary antiseptic (non-

antibiotic preventive agent)

Methenamine is NOT an antibiotic—it's a preventive antiseptic. In acidic urine (pH below 6),

methenamine breaks down into formaldehyde, a chemical that kills bacteria by damaging their

proteins and DNA. Because formaldehyde forms only in the bladder (not in the blood or gut), it

sterilizes the urine without causing antibiotic resistance or harming your body's normal

bacteria. It is used to prevent recurrent UTIs in people who get 3 or more infections per year,

NOT to treat an active infection.

You swallow methenamine tablets twice a day.

The drug is absorbed and filtered into the urine by the kidneys.

If the urine is acidic (pH below 6), methenamine breaks apart into formaldehyde and

ammonia.

Formaldehyde kills bacteria in the bladder by cross-linking their proteins and DNA.

You urinate out the dead bacteria and the breakdown products.

Taken daily, it keeps the bladder sterile and prevents new infections.

S A F E T Y  WAT C H

Generally very safe with few side effects. · Most common side effect is upset stomach or

nausea—take with food. · Do NOT use if you have severe kidney disease or liver disease

(the drug can build up). · Do NOT use if you are dehydrated—concentrated urine can

irritate the bladder. · Rarely causes bladder irritation or painful urination if the urine is too

concentrated; drink at least 6–8 glasses of water daily. · Safe to use long-term for

prevention. · If your urine pH is above 6, your doctor may add vitamin C (500–1000 mg

twice daily) to make it more acidic.

Red flags

Fever above 100.4°F or chills — suggests the infection climbed to the kidneys

(pyelonephritis) and needs stronger treatment, sometimes in the hospital

1. 

2. 

3. 

4. 

5. 

6. 

• 

M a ld ek Condition Catalog · Clinical Reasoning

educational use only · not a substitute for clinical judgment page 10 of 12



Flank pain (back or side pain below the ribs) — means kidneys are likely involved, not just

the bladder

Nausea, vomiting, or feeling very sick all over — signs the infection may be severe or

spreading to the bloodstream (sepsis)

Symptoms in a pregnant woman — UTIs during pregnancy can harm the baby and progress

fast; always treat promptly

Symptoms in a man, a child, or someone with diabetes or a weak immune system — these

groups get complicated infections more easily and need closer evaluation

Nursing priorities

Check vital signs including temperature and blood pressure before giving medicine — Fever

over 100.4°F or low blood pressure may indicate kidney infection or sepsis (bloodstream

infection), which needs immediate doctor evaluation and possibly hospital admission

instead of outpatient treatment

Teach the patient to take the full antibiotic course even when symptoms improve after 1 to

2 days — Stopping antibiotics early allows surviving bacteria to multiply again and develop

resistance (ability to survive the medicine), causing the infection to return stronger

Instruct the patient to drink 6 to 8 glasses of water daily during treatment — Extra fluid

creates more urine flow that physically washes bacteria out of the bladder and dilutes

(waters down) bacterial toxins that irritate the bladder lining

Teach the patient to urinate within 30 minutes after sexual activity — Urinating after sex

flushes bacteria that were pushed into the urethra (the tube carrying urine out) during

intercourse, reducing the chance of bacteria climbing into the bladder

Tell the patient to call back if symptoms don't improve within 48 hours or if fever or back

pain develops — No improvement after 2 days means the bacteria may be resistant to the

antibiotic chosen, requiring urine culture and different medicine; new fever or back pain

signals kidney infection

Review the patient's current medicines for interactions with nitrofurantoin or trimethoprim-

sulfamethoxazole — These antibiotics can interact with blood thinners like warfarin

(causing dangerous bleeding) and diabetes medicines like metformin (causing lactic

acidosis (acid from oxygen-starved tissues), a dangerous acid buildup)

Document whether the patient has drug allergies, especially to sulfa medicines or

nitrofurantoin — Sulfa allergy prevents using trimethoprim-sulfamethoxazole;

nitrofurantoin allergy requires choosing a different first-line antibiotic to avoid allergic

reaction (rash, breathing trouble, swelling)
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Advise against using bubble baths, douches, or feminine hygiene sprays during and after

treatment — These products irritate the urethra and change the normal protective bacteria

in the vagina, making it easier for harmful E. coli (a gut bacteria) to cause repeat infections

Sources

IDSA 2011 Guideline on Uncomplicated Cystitis and Pyelonephritis in Women

AUA 2023 Guideline on Recurrent Uncomplicated UTI in Women

CDC – Urinary Tract Infection (UTI) guidance

UpToDate 2024 – Acute Simple Cystitis in Women

Last reviewed: 2026-07-07
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