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Pyelonephritis can lead to
life-threatening complications

How [ele) pa|nts
present?

PYELONEPHRITIS IS
DERIVED FROM THE GREEK
PYELITIS MEANING
INFLAMMATION OF THE
renal pelvis and nephritis meaning
inflammation of the kidney.

As distinct from cystitis and lower
urinary tract infection (UTI), which are
much more common, pyelonephritis
involves the upper tract with
potentially more serious sequelae.

It is most commonly caused by
bacterial infections, typically ascending
from the lower urinary tract;
haematological seeding from
bacteraemia is less common.

M should

diagnosis be made?

DIAGNOSIS

Acute pyelonephritis is suggested by
the constellation of:

@ Fever: temperature >38.5°C

@ Flank pain: typically unilateral

® Nausea and vomiting

@ Costovertebral angle tenderness

Complaints typical of lower UT| are
variably present. The severity of
symptoms ranges from a mild pyrexial
illness to life-threatening sepsis.

The range of differential diagnoses is
wide. Acute abdominal conditions
must be considered, particularly if
nausea and vomiting are prominent.
The character of the pain in renal colic

WA patients are
at increased risk?

can help in differentiation. Obstetric and
gynaecological pathology may cause
similar symptoms but typically tenderness
is not in the costovertebral region.

If this is a conspicuous feature, then

the aetiology may be musculoskeletal.
Occasionally shingles may be the
diagnosis.

Inimmunocompromised individuals
and those at extremes of age typical
features may be masked making the
diagnosis of acute pyelonephritis more
challenging. When the diagnosis is
uncertain, the most important clinical
decision is whether the patient requires
hospitalisation or not. If not but thereis »
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FIGURE 1

CT abdomen
demonstrating
acute
emphysematous
pyelonephritis

(gas formationin
right kidney
identified by arrow)

ongoing concern, then clinical review
within 24-48 hours is essential. Typically
the evolving clinical picture provides
diagnostic certainty.

A number of pathogens have been
identified as causative agentsin
pyelonephtritis. Most commmonly
identified is E. coli which accounts for
half of all cases in some reports.
Enterococci and Enterobacteriaceae
such as Proteus mirabilis or Klebsiella
species are the next most frequently
identified. Table 1, right, lists pathogens
which have been identified in
pyelonephritis and their frequency of
identification.!

The diagnosis of acute pyelonephritis
should be suspected on the basis of
the history and clinical examination.
The most important investigations are
urine dipstick testing and culture.

Typically, leukocyte esterase and
nitrite are positive on urinalysis.

The former has good sensitivity but not
specificity and the latter good specificity
but not sensitivity.

A negative result does not exclude the
diagnosis, however it should prompt a
re-evaluation of the clinical features and
other potential diagnoses need to be
considered.

Urine culture results, typically cultured
using CLED (cysteine-, lactose-, and
electrolyte-deficient) agar, can be
confirmatory.

In those with indwelling urinary
catheters or who perform intermittent
self-catheterisation, urinalysis is
frequently positive as the urine is
commonly colonised and a significant

Bacteria identified in complicated
urinary tract infection’

Gram negative

E. coli 21-54%
Proteus mirabilis 1-10%
Klebsiella species 2-17%
Citrobacter species <1%
Enterobacter species 2-10%

Pseudomonas aeruginosa 6-20%

Other 6-20%
Gram positive
Coagulase-negative 1-4%
staphylococci

Enterococci 1-23%
Group B streptococci 1-4%
Other 2%

growth of organisms on culture may
not be of any clinical significance.
Conversely, particularly in patients who
have already been treated with
antibiotics or who are on prophylactic
antibiotic treatment, the laboratory may
report that culture is negative. However,
lower colony counts can be significant
and in the setting of clinical features and
urinalysis that support the diagnosis of
acute pyelonephritis, antibiotic therapy
should be continued.

Imaging studies are not performed to
confirm the diagnosis of acute
pyelonephritis. When other features
suggest an alternative diagnosis and
contrast-enhanced CT is performed,

an infected kidney is usually enlarged
with decreased opacification of the
affected parenchyma, typically in
a wedge-shaped or linear pattern.
Renal biopsy should never be
performed to confirm a diagnosis of
pyelonephritis, but may be necessary,
particularly in a kidney transplant, to
exclude other causes of pain, fever and
graft dysfunction (such as acute
rejection). Typical pathological features
are a focal inflalnmatory reaction with
neutrophil and monocyte infiltrates,
tubular damage and interstitial oedema.

POTENTIAL COMPLICATIONS
With prompt and appropriate
antimicrobial treatment acute
pyelonephritis can be self-limiting with
complete resolution. However, there can
be serious sequelae.

Early complications

@ Life-threatening septicaemia and
multi-organ failure

® Abscess formation (cortical,
medullary, perinephric)

@ Papillary necrosis

® Emphysematous pyelonephritis

(if gas-forming Enterobacteriaceae are
involved, see figure 1, below)

The following groups of patients are at
increased risk of clinical deterioration
and warrant closer attention:>*
® Immunocompromised patients
o transplant recipients, HIV-positive
patients
o those treated with chemotherapy or
some biologic therapies
® Anatomical urinary tract variation
o polycystic kidneys
o urinary diversion (ileal conduit,
neo-bladder)

o vesicoureteric reflux

® Functional urinary tract problems
0 neurogenic bladder

@ Instrumentation or foreign material
within the urinary tract

o urethral catheterisation (permanent or
intermittent self-catheterisation)

O ureteric stent

o nephrostomy

® Pregnancy

@ Diabetes mellitus

Children less than three months of age
should be referred immediately to
secondary care; those aged three
months or over should be referred
where there are features of concern (in
accordance with the NICE guideline on
urinary tract infection in children®),
otherwise antibiotic treatment should
be initiated in the community and
referred if there is no clinical improvement
after 24-48 hours.
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Late complications

® Cortical scarring which canactas a
potent stimulant for systemic
hypertension

@ Chronic kidney disease and
progression to end stage renal disease
® Xanthogranulomatous pyelonephritis
(a poorly understood condition in which
the renal parenchyma is replaced with
cellular infiltrate of lipid-laden
macrophages)

CHRONIC PYELONEPHRITIS
These complications more typically
characterise recurrent episodes of acute
pyelonephritis. In the UK, 5.9% of people
starting renal replacement therapy do so
because of chronic pyelonephritis.®

The significant scarring in chronic
pyelonephritis typically occurs as a
result of recurrent episodes of acute
pyelonephritis in infancy or childhood,
although self-supporting renal function
can be maintained until adulthood.
Frequently there is an incidental finding
of CKD when laboratory tests are
performed for an unrelated
presentation, with bilaterally scarred
kidneys on ultrasound examination
being diagnostic. There may be a
childhood history of stomach pains or

time off school. With reduced nephron
numbers and subsequent hyperfiltration
in remaining glomeruli progression to
end stage renal disease can occur at any
age (depending on the severity of the
initial insult, and presence or absence of
additional causes of hyperfiltration such
as obesity).

Rate of decline in renal function can
be reduced by good blood pressure
control, minimisation of proteinuria
(blockade of renin-angiotensin axis),
and avoidance of, or reductionin,
obesity.

If the scarring is unilateral only, then
lifelong self-supporting renal function
can be anticipated, provided there is
care to avoid further renal insults
e.g. with hypertension, obesity etc.

ACUTE PYELONEPHRITIS
An algorithm to guide management is
shown in figure 2, below. After a clinical
diagnosis of acute pyelonephritis is
made, ideally (but not invariably)
supported by positive findings on
urinalysis, the first step is to decide if
community or hospital treatment is
most appropriate.

Patients warranting hospital
admission are those already showing

risk of developing complications
(detailed above). Pregnant women’ and
patients who are immunocompromised
are particularly at risk. If not referred to
secondary care they require early review
and a very low threshold for
hospitalisation if not improving.

In primary care management of acute
pyelonephritis, urinalysis and sulbmitting
urine for culture at the time of
presentation are essential. Antibiotic
therapy should be initiated without
delay; this can be modified subsequently
depending on the culture result.

The Health Protection Agency (HPA)
and the British Infection Association
(BIA) joint 2013 guideline® recommends
empirical treatment for women who are
not pregnant and men (including those
with indwelling catheters):

@ Ciprofloxacin 500 mg, twice daily for
7to10 days

or

® Co-amoxiclav 500/125 mg three times
daily for 14 days

The HPA and BIA guideline is based
on the need to cover the most common
causative pathogens associated with
pyelonephritis and have good renal
tissue penetration. Notably antibiotics
that are typically effective in lower UTls

‘a chill in the kidneys’ sufficient to require  signs of sepsis,® and those at increased are frequently inadequate in acute »
Algorithm for the management of suspected acute pyelonephritis
. Reconsider
Symptoms & signs . < diagnosis
suggestive of pyelonephritis
A
Y
Nitrites and/or leukocytes > '_No

Yes

Arrange hospitalisation

detectable on urine dipstick

Yes
Y

Risk factors for serious sequelae

1Urine for culture
2 Commence ciprofloxacin or
co-amoxiclav

Y

Review:
24 hr clinically improving

No <€

48 hr appropriate antibiotic
(based on culture results)
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key points

Dr Phillip Bland
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Acute pyelonephritis is suggested by the constellation
of fever (temperature > 38.5° C), flank pain (typically
unilateral), nausea and vomiting, and costovertebral
angle tenderness. Complaints typical of lower UTl are
variably present. The severity of symptoms ranges
from a mild pyrexial iliness to life-threatening sepsis.

The diagnosis of acute pyelonephritis should be
suspected on the basis of the history and clinical
examination. If the urine dipstick is negative for nitrites
and leukocyte esterase this does not exclude the
diagnosis, but it should prompt a re-evaluation of the
clinical features and consideration of other potential
diagnoses.

Antibiotic therapy should be initiated without delay;
this can be modified subsequently depending on the
culture result. Antibiotics that are typically effective in
lower urinary tract infections are frequently inadequate
in acute pyelonephritis, and more prolonged therapy

iS necessary.

Patients warranting hospital admission are those
showing signs of sepsis and those who are at increased
risk of developing potentially life-threatening complications.
Pregnant women and immunocompromised patients are
particularly at risk.

Potential nephrotoxic agents (ACE inhibitors, angiotensin
receptor blockers, non-steroidal medications) should be
discontinued until symptoms resolve and the patient is
eating and drinking normally.

Review of the clinical course and urine culture results

is necessary to ensure that the patient is improving.
Patients who have not improved within two days of
commencing antimicrobial treatment should be referred
to secondary care unless the infecting pathogen is not
susceptible to the agent originally used, an alternative
appropriate antibiotic is available, and the patient remains
well enough for community care.

pyelonephritis, and more prolonged
therapy is necessary. If there have been
previous episodes then review of past
urinary samples is useful to ascertain
whether previous pathogens have been
identified; for example patients who are
known to have a beta-lactamase-
inhibiting organism (ESBL) should
receive an aminoglycoside or
carbapenem antimicrobial.

Pregnant women may warrant
hospital admission for observation
because of the increased risk of
premature labour. However, if hospital
admission is not required, then
treatment must be with an antibacterial
agent which has a safe profile in
pregnancy, cephalexin 500 mg twice
daily for 10-14 days is advised.?

Cyst infections can be difficult to
manage in patients with polycystic
kidneys. A causative organism may not
be cultured from urine samples because
the cysts usually do not communicate
with the renal tract. Antibiotics may not
penetrate the larger cysts, lipid-soluble
antibiotics such as ciprofloxacin are
preferred as they can diffuse into cyst
fluid more readily than penicillins and
prolonged treatment is usually
necessary to eradicate infection.®©

Additional advice to patients is to
take regular paracetamol to manage
symptoms and ensure adequate
hydration until resolution. Potential
nephrotoxic agents (ACE inhibitors,
angiotensin receptor blockers,
non-steroidal medications) should be
discontinued until symptoms resolve
and the patient is eating and drinking
normally.

For those being managed in primary
care it is essential that culture results are
reviewed after 48 hours to confirm the
causative pathogen is sensitive to the
prescribed antibiotic. Particularly in
patients with risk factors for complications
it is prudent to confirm there is no
clinical deterioration that would merit
hospitalisation 24-48 hours after
commencing treatment.

REFERRAL
In the acute setting, patients who have
not improved within two days of
commencing antimicrobial treatment
should be referred to secondary care.
An exception is those cases in which the
infecting pathogen is not susceptible to
the agent originally used, an alternative
appropriate antibiotic is available, and
the patient clinically remains well
enough for community care.?

Patients who fully recover from a
single episode of acute pyelonephritis
do not need referral to secondary care.

Women with recurrent pyelonephritis
and men with a single episode without
obvious cause should be referred to
urology for a specialist opinion and
investigation of possible urological
abnormalities.
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