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Principles of using tolvaptan in the treatment
of patients with autosomal dominant
nolycystic kidney disease (ADPKD).
Recommendations of the Working Group

of the Polish Society of Nephrology

Tolvaptan, a vasopressin type 2 receptor antagonist,
is currently the only disease-modifying drug avail-
able for autosomal dominant polycystic kidney dis-
ease (ADPKD). The following recommendations dis-

INTRODUCTION

Authorization of tolvaptan for the treat-
ment of rapid progression of autosomal domi-
nant polycystic kidney disease (ADPKD)
issued by the European Medicines Agency
(EMA, 2015) has changed the disease man-
agement policies in countries where reim-
bursement for the treatment has been pro-
vided. Thanks to the Ministry of Health’s drug
program (B.126), Poland has joined the list of

cuss patients’ eligibility for tolvaptan treatment and
its monitoring while providing a practical supplement
to the Summary of Product Characteristics of the
medicinal product Jinarc (Otsuka).

Key word: cysts, vaptans, aquaresis,
pharmacotherapy

these countries in 2021. Tolvaptan is the first
disease-modifying drug available for ADPKD
treatment. Previous recommendations for the
management of ADPKD patients, outlined in
the document of the Polish Society of Nephrol-
ogy Working Group 2019 [1], were limited to
nephroprotection and management of com-
plications. Therefore, with the introduction of
the B.126 program, it became necessary to de-
velop new recommendations for the treatment
of this inherited disease.
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Tolvaptan’s mechanism of action in-
volves binding to the vasopressin type 2 recep-
tor (V2R) to block its activation (Fig. 1) [2].
V2 receptors are mainly located within the dis-
tal parts of the nephrons, where, when stimu-
lated by vasopressin, they promote reabsorp-
tion of free water to exert an antidiuretic effect.
Blocking V2R leads to aquaresis or electro-
Iyte-sparing excretion of free water. Through
the association of this receptor with adenylyl
cyclase, a vasopressin-dependent increase in
cyclic adenosine monophosphate (cAMP) lev-
els is consequently blocked. cAMP controls
numerous intracellular signaling pathways that
promote cell proliferation, inhibition of epithe-
lial cell apoptosis, and secretion of fluid into
the renal tubules [3]. ADPKD is characterized
by increased activity of these pathways. Due
to the very short half-life of vasopressin, its
levels cannot be measured directly, therefore,
copeptin level (C-terminal fragment of prepro-
vasopressin released along vasopressin) is used
for this purpose [4]. Higher levels of plasma
copeptin were observed in ADPKD patients as
compared to healthy subjects [5].

Two randomized trials (Tolvaptan Ef-
ficacy and Safety in Management of Autoso-
mal Dominant Polycystic Kidney Disease and
Its Outcomes 3:4 Trial [TEMPO 3:4]) [6] and
Replicating Evidence of Preserved Renal Func-
tion: an Investigation of Tolvaptan Safety and
Efficacy in ADPKD [REPRISE]) [7] showed
that tolvaptan inhibits the increase in kidney
size and the decrease in estimated glomerular
filtration rate (eGFR) in patients presenting
with early (¢GFR > 60 mL/min/1.73 m?) and
advanced (eGFR 25-65 mL/min/1.73 m?) stages
of the disease. Data from both studies, as well
as from another long-term observational study
[8], indicate a consistent and sustained effect of
tolvaptan in slowing eGFR decrease by about
1 mL/min/1.73 m? per year as compared with
the placebo group. By extrapolating the data
from the aforementioned studies, we predict
that starting tolvaptan treatment at an eGFR of
about 60 ml/min/1.73 m* may delay the onset of
end-stage renal failure by about seven years [9].

Tolvaptan (available in Poland under the
trade name Jinarc) is indicated for the treat-
ment of rapid progression of ADPKD. Rapid
progression is defined, in Europe, as the need
for renal replacement therapy before the age
of 58, i.e. earlier than in the case of most AD-
PKD patients according to the natural history
of the disease [9].

Renal Disease and Transplantation Forum 2023, vol. 16, no. 2

These recommendations provide a prac-
tical supplement to the Summary of Product
Characteristics (SmPC) of the medicinal prod-
uct Jinarc (Otsuka) [10] and are based on pub-
lished data from large centers with experience
in treating ADPKD as well as on the opinions
of experts providing ADPKD treatment in Po-
land.

RECOMMENDATION 1

We recommend that the rate of disease
progression be assessed in all patients diag-
nosed with ADPKD earlier than 55 years of
age and presenting with eGFR greater than
25 mL/min/1.73 m? of body surface area. We
recommend that the appropriateness of as-
sessing progression in patients above the age
of 55 be decided on a case-by-case basis.

The rules for diagnosing ADPKD were
presented in an earlier 2019 Polish Society of
Nephrology Working Group document [1].

The benefits of tolvaptan treatment in
ADPKD patients with rapid disease progres-
sion, as outlined in the introduction, justify
the need to provide treatment options to every
patient with this diagnosis. Although patients
with rapid progression represent a small sub-
group of the ADPKD population, screening
should be performed in all patients to select
the group that could benefit from therapy as
early as possible. Early initiation of tolvaptan
treatment ensures cumulative benefits over
time.

As shown by the results of the RE-
PRISE trial [7], no difference in eGFR was
observed between tolvaptan-treated and pla-
cebo-treated patients over the age of 55. Be-
cause in that study the group of patients at
the age of > 55 years was small, it cannot be
ruled out that individual patients with rapid
disease progression may benefit from the
treatment. The B.126 drug program does not
limit access to the treatment based on age,
and, therefore, in motivated patients with-
out concomitant diseases that might affect
eGFR through other mechanisms (e.g., dia-
betes, heart failure), evaluation of the rate of
ADPKD progression may be warranted. The
inclusion of the drug in this age group may
offer a chance to avoid renal replacement
therapy. Extending the time of conservative
treatment may also, in selected cases, facili-
tate finding a kidney donor and anticipato-
ry transplantation.



Table 1. Possible rapid progression of ADPKD in patients
older than 39 years, based on eGFR calculated using the
Chronic Kidney Disease Epidemiology Collaboration (CKD-
-EPI) formula [11].

Age in years eGFR (mL/min/1.73 m?)
40-44 <90

45-49 <75

50-55 <60
RECOMMENDATION 2

We recommend diagnosing rapid disease
progression based on age, eGFR, and total
kidney volume (TKYV).

The consensus of the working group of
the European Renal Association (ERA), the
European Reference Network for Rare Kid-
ney Diseases (ERKNet), and PKD Interna-
tional suggest that age and eGFR values are
used in guiding diagnosis in ADPKD patients
over 39 years of age, as presented in Table 1
[11]. In patients younger than 40, eGFR val-
ues are not useful to assess the likelihood of
rapid progression. We recommend using the
Chronic Kidney Disease Epidemiology Col-
laboration (CKD-EPI) formula to estimate
rapid progression.

In patients with eGFR of < 90 m/
/min/1.73 m?, rapid progression may be evi-
denced by:

e An eGFR decrease of at least 5 mL/
/min/1.73 m? within one year in the absence
of other causes (such as acute kidney inju-
ry) that can be responsible for the progres-
sion; or

* An eGFR decrease of at least 2.5 mL/
/min/1.73 m? per year over five years of
follow-up.

The aforementioned European consensus
adopts the value of >3 mL/min/1.73 m? per year
for 4 years provided that a minimum of 5 cre-
atinine determinations are available from this
period to facilitate determination of the eGFR
decline curve [11]. Rapid progression is evi-
denced by a linear eGFR decline greater than
that expected in the course of natural disease
progression (> 2.5 mL/min/1.73 m? per year).

The assessment of ADPKD progression
as based on eGFR values has several limita-
tions. The first is its unsuitability in patients
with normal eGFR. Another is that that meth-
od provides data on past disease progression.
Many patients reporting for nephrological care
have no history of creatinine determinations

being made over such a long period. In AD-
PKD patients, the diagnosis of rapid progres-
sion should not involve waiting for 4-5 years.

An imaging study with TKV evaluation
should be performed in every ADPKD pa-
tient. TKV can be calculated from an MRI
scan without contrast or, in patients with
eGFR > 60 ml/min/1.73 m?, from a con-
trast-enhanced computed tomography (CT)
scan. Prognostic significance is attributed to
the height adjusted TKV value (htTKV) [12].
The B.126 program makes it possible to use
the ultrasound-determined greater kidney
length of > 16.5 cm as an inclusion criterion.

The best predictor of future progression
is the Mayo imaging classification score, with
the patient’s age and htTKV taken into ac-
count. A calculator for this score is available
for free at http://www.mayo.edu/research/doc-
uments/pkd-center-adpkd-classification/doc-
20094754 [12]. To qualify the patient for the
treatment, it is sufficient to use the htTKV
value calculated using the ellipsoid method,
in contrast to the much more time-consuming
methods used to assess htTKV in research
studies. Despite its unquestionable advan-
tages, the Mayo classification is not widely
available in Poland. We believe that efforts
should be made to make it available at least in
high-reference centers offering treatment for
ADPKD patients.

In the absence of access to reliable htT-
KV measurements, one should assume that
patients younger than 46 years of age present-
ing with normal renal function and htTKV
of > 650 mL or renal length of > 16.5 cm as
observed in ultrasound are at risk for rapid de-
velopment of renal failure (experts’ opinion).

RECOMMENDATION 3

In cases of ADPKD with an atypical
course and when progression cannot be diag-
nosed using routine criteria (Recommenda-
tion 2), we recommend that additional prog-
nostic factors (genetic testing, clinical risk
factors, family history) be used.

In doubt, we suggest using other, more
difficult-to-use tools to assess progression,
such as the PRO-PKD (Predicting Renal
Outcome in Polycystic Kidney Disease) clas-
sification [13] or the Mayo classification (Tab.
2, 3). In practice, this may mean referring the
patient to a specialized center with capabilities
for genetic testing or calculating TKV accord-
ing to the Mayo method.

Magdalena Jankowska et al., Principles of using tolvaptan in the treatment of patients with ADPKD
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Table 2. Classification of ADPKD according to the Mayo criteria [12].

Mayo class 1A 1B 1C 1D 1E

TKV growth per year (%) <15 1.5 35 4.5 > 6
eGFR reduction per year (mL/min/1.73 m?) -0.1 -1.2 -25 -34 -4.6
Incidence of ESKD over 10 years (%) 2.4 11.0 37.8 471 66.9

CT — computed tomography; MRl — magnetic resonance imaging

Table 3. PRO-PKD scores for assessment of ADPKD prognosis [13].

Male: 1 point
Hypertension < 36 years of age: 2 points

Pathogenic variant in PKD2 gene: 0 points
Pathogenic variant in PKD1 gene (missense)a: 2 points
Pathogenic variant in PKD1 gene (truncation)b: 4 points

First urological incident (macroscopic hematuria, back pain, cyst infection) < 35 years of age: 2 points

A score of < 3 excludes progression of PKD before the age of 60 (negative predictive value of 81.4%)
A score of > 6 is a predictor of rapid progression from ESKD before the age of 60 (positive predictive value of 90.9%)
Intermediate scores (4-6): prediction of progression uncertain

Pathogenic variant resulting in an amino acid residue substitution

"Pathogenic variant resulting in a shorter protein product (due to a premature stop codon [nonsense mutations] or a change in the reading frame [frame-

-shift or splicing mutations]).

RECOMMENDATION 4

We recommend that tolvaptan treatment
be offered to any patient meeting the criteria
for rapid progression of ADPKD unless con-
traindications exist.

Any patient with rapid progression of
ADPKD presenting with no contraindications
for treatment as listed in the drug’s SmPC
should be provided with information about the
benefits, risks (Tab. 4), and adverse effects of
treatment with tolvaptan. The most common
adverse effects include thirst, polyuria, noctu-
ria, and pollakisuria as well as liver damage.
The risk of anaphylaxis is unknown.

Tolvaptan should be given to all consent-
ing patients with rapid disease progression
who meet the criteria for inclusion in the drug
program (Tab. 5).

In cases of patients with documented
rapid disease progression who do not meet
the criteria for inclusion in the drug program,
we recommend that their physician attempt to
obtain individual inclusion approval from the
relevant National Health Fund branch.

RECOMMENDATION 5

We recommend aiming at the maximum
daily dose (120 mg) or the maximum tolerated
dose of tolvaptan.

The greatest benefit of the treatment is
obtained after achieving full blockade of the
V2 receptor. The majority of patients partici-

Renal Disease and Transplantation Forum 2023, vol. 16, no. 2

pating in the TEMPO 3:4 and REPRISE tri-
als had received the maximum recommended
dose of the drug (120 mg in two divided doses).
At present, no tools are available to confirm
the degree of V2R saturation with lower dos-
es. Given the drug’s pharmacokinetics, ensur-
ing complete blockade of the V2R receptor for
24 hours is most likely possible with the high-
est dose of the drug.

The aquaretic effect should not be the
reason for dose reduction or discontinuation of
dose up-titration, as past observations indicate
that the treatment tolerability improves over
time. Patients should be informed of the po-
tential benefits of maintaining the highest tol-
erated dose. Prescribing a reduced osmolytic
load diet (limiting the quantities of sodium
and simple sugars in the diet) usually alleviates
the aquaretic effect. Earlier administration or
reduction of the afternoon drug dose may have
a beneficial effect in cases of intolerable noc-
turia.

Since tolvaptan is metabolized by cyto-
chrome CYP3A, consumption of grapefruit
juice is contraindicated during the treatment.
Chronic use of moderate and strong CYP3A
inhibitors requires a reduction in the daily
tolvaptan dose.

Concomitant use of medicinal products
that are moderate CYP3A inhibitors (e.g. am-
prenavir, aprepitant, atazanavir, ciprofloxa-
cin, crizotinib, darunavir/ritonavir, diltiazem,
erythromycin, fluconazole, fosamprenavir,
imatinib, verapamil) or strong CYP3A inhibi-



Table 4 Benefits and risks of ADPKD treatment with tolvaptan

Benefits Risks

Polyuria, frequent urination, nocturia

Reduced rate of kidney enlargement
Reduced rate of eGFR decline
Delayed requirement for renal replacement therapy

The need to drink plenty of fluids

Frequent laboratory checkups (1 x per month for the first

18 months)
Reduced kidney pain Possibility of idiosyncratic liver damage
Reduced incidence of urinary tract infections Fatigue

Reduced risk of urolithiasis Drug interactions (CYP3A)

Need for contraception in women of childbearing age

Table 5. Eligibility criteria for the B. 126 drug program (overall)

1) Diagnosis of the autosomal dominant form of polycystic kidney disease (ADPKD) based on MRI or ultrasound scans
(Pei-Ravine criteria)a ;
2) Age > 18 years;
3) Rapid disease progression defined as:
(2) eGFR reduction of > 5 mL/min/1.73 m? per year and eGFR of 30-90 mL/min/1.73 m?
or
(b) eGFR reduction of > 2.5 ml/min per year over 5 years and eGFR 30-60 mL/min/1.73 m?;
or
(c) total kidney volume (TKV) increase of > 5% per year on MRI or TKV of one of the kidneys of > 750 mL on MRI or
the length of the larger kidney of > 16.5 cm on ultrasound.

“Below are standardized sonographic criteria for the diagnosis and exclusion of ADPKD, along with the positive (PPV) and negative (NPV) predictive values,
as well as sensitivity (SEN) and specificity (SPEC) according to the original publication by Pei et al. [16]. Unlike the classic Ravine criteria, which showed
adequate sensitivity only in patients with a pathogenic variant in the PKD1 gene, the presented standardized criteria can be applied to all patients, including
those without a definitive genetic diagnosis. The cited data show that the sensitivity of the sonographic criteria is age-dependent and lower in younger

people, especially those under 30 years of age. The criteria are not applicable to those under the age of 15.

Confirmation of diagnosis PKD1 PKD2 No genetic diagnosis
Age and number of cysts required to confirm diagnosis

15-29 PPV = 100% PPV = 100% PPV = 100%
>3 cysts* SEN = 94.3% SEN = 69.5% SEN = 81.7%
30-39 PPV = 100% PPV = 100% PPV = 100%
>3 cysts* SEN = 96.6% SEN = 94.9% SEN = 95.5%
40-59 PPV = 100% PPV = 100% PPV = 100%

> 2 cysts in each kidney SEN = 92.6% SEN = 88.8% SEN = 90%
Exclusion of diagnosis PKD1 PKD2 No genetic diagnosis
Age and number of cysts required to confirm diagnosis

15-29 NPV = 99.1% NPV = 83.5% NPV = 90.8%
No cysts SPEC = 97.6% SPEC = 96.6% SPEC = 97.1%
30-39 NPV = 100% NPV = 96.8% NPV = 98.3%
No cysts SPEC = 96% SPEC = 93.8% SPEC = 94.8%
40-59 NPV = 100% NPV = 100% NPV = 100%

No cysts SPEC = 93.9% SPEC = 93.7% SPEC = 93.9%

NPV — negative predictive value; PPV — positive predictive value; SEN — sensitivity; SPEC — specificity

*unilateral or bilateral

tors (e.g. itraconazole, ketoconazole, ritonavir,
clarithromycin) increases the risk of adverse
effects and complications of tolvaptan treat-
ment.

RECOMMENDATION 6

We recommend regular monitoring of the
potential adverse effects of tolvaptan at least
once a month during the first 18 months of
treatment and at least once every 3 months be-
yond the first 18 months of treatment.

Hepatotoxicity associated with tolvaptan
develops via an idiosyncratic mechanism and
may occur in 5-10% of treated patients [14].
All documented cases of treatment-related
increases in liver enzymes occurred within the
first 18 months after treatment initiation [14].
Treatment should be discontinued if ALT or
AST levels rise three-fold above the upper
limit of normal [10].

In the first 3 months of treatment, a de-
crease in eGFR is expected and should be con-
sidered a marker of therapeutic efficacy [15].
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Figure 1. Simplified diagram showing the mechanism of tolvaptan’s effect on ADPKD progression

A steady decline in eGFR values over the sub-
sequent months of treatment and a decrease
of more than 30% from baseline may suggest
dehydration and require further diagnosis.

SUMMARY

The introduction of a V2R antagonist
into the treatment regimens has changed
management strategies in ADPKD pa-
tients. In every ADPKD patient, it is now nec-
essary to rule out rapid disease progression.
We recommend that the disease progression
be assessed on the basis of age, eGFR, and
TKV. Any patient meeting the criteria for
rapid progression should be informed of the
benefits and risks of tolvaptan treatment.
Tolvaptan treatment should be started in all
consenting patients with rapid ADPKD pro-

gression and no treatment contraindications
if they meet the inclusion criteria for the
B.126 drug program.

RULES

Evaluate the rate of progression in each
patient.

Be mindful of the eGFR limits when
qualifying for therapy.

Always evaluate TKV.

In rapid progression, include tolvaptan
unless contraindications are present.

Aim at using the maximum tolerated dose
of the drug.

Be mindful of possible interactions (CY-
P3A-mediated metabolism).

Monitor liver enzymes, hydration status,
and natremia.
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Recommendations for herpes zoster
prevention in solid organ transplant

recipients in Poland

Herpes zoster (i.e. shingles) is a widespread infec-
tious disease caused by reactivation of the varicella-
zoster virus. Although the cutaneous manifestation
of the disease is the most common, shingles is
also associated with numerous complications, €.g.
neurological, including postherpetic neuralgia. It is
estimated that one-third of the general population
will develop herpes zoster during their lifetime, and
the incidence in solid organ recipients is even higher.
What is more transplant recipients are more likely to
suffer from severe complications of the disease. The

INTRODUCTION

ETIOLOGY AND PATHOGENESIS

Herpes zoster (HZ, i.e. shingles) is an
infectious disease caused by reactivation of
the varicella-zoster virus (VZV, currently de-
scribed as Human Herpesvirus-3 — HHV-3).
The primary VZV infection, usually in the
form of chickenpox, most commonly affects
children. The primary disease occasionally oc-
curs as an intrauterine infection or as a result
of live zoster vaccination [1]. In the further
course of the infection, when the immunity to
VZV is established, the virus spreads along
sensory neurons to the dorsal root ganglia. The

most effective method of preventing herpes zoster
is vaccination. The only vaccine recommended and
available in Poland is recombinant adjuvanted zoster
vaccine. Its safety and effectiveness were demon-
strated in both the general adult population and solid
organ recipients.

In this article, we present the position of experts in
transplantation and infectious diseases on herpes
zoster prevention in the solid organ transplant recipi-
ent population. The group includes kidney, liver, lung,
and heart recipients.

Key words: herpes zoster prevention, solid organ
transplant recipients, vaccination

infection then progresses to a latent form [2].
In immunocompromised or elderly patients,
due to immune response disabilities, latent
VZV infection reactivation may occur. The
10-year recurrence rate reaches up to 10% [3].
The virus travels antegradely to the skin nerve
terminals and accesses epithelial cells causing
clinically active herpes zoster [1, 4-5].

RISK FACTORS

The additional risk factors for developing
herpes zoster are age > 50 years, immunodefi-
ciency (immunosuppression, human immuno-
deficiency virus [HIV] infection, malignancies,
solid organ or hematopoietic stem cell trans-



plantation), and additional comorbidities (e.g.
cardiovascular disease, chronic liver disease,
chronic kidney disease, chronic obstructive
pulmonary disease, autoimmune diseases: sys-
temic lupus erythematosus or rheumatoid ar-
thritis, diabetes mellitus, inflammatory bowel
disease, depression, bronchial asthma, physi-
cal trauma [e.g. surgery], COVID-19). The
highest incidence rates apply to patients with
hematological malignancies and patients with
solid organ tumors (e.g. lung cancer). What is
more, elderly patients with cancer have a 1.2—
2.4-fold higher risk of developing HZ than
those without malignancy [6-8].

EPIDEMIOLOGY

There is no obligation to report herpes
zoster incidents in Poland; therefore, the exact
number of cases is not known. Worldwide, the
incidence of herpes zoster ranges from 1.2 to
3.4 cases per 1000 people per year. What is
more, the incidence increases to 3.9-11.8 per
1000 people for people over 65 years of age.
Most (95-97%) of the adult population is
VZV-I1gG-positive. Thus, it is estimated that
one-third of the worldwide general population
will develop herpes zoster during their lifetime

[9].

CLINICAL MANIFESTATIONS
AND COMPLICATIONS OF HERPES ZOSTER
Herpes zoster usually begins with prodro-
mal non-specific symptoms such as hypersen-
sitivity, itching, burning, or pain of the skin.
It is followed by a vesicular rash along corre-
sponding dermatomes (one or two unilateral
dermatomes innervated by the same sensory
nerve). The vesicles filled with serous content
containing VZV particles transform into scabs
within 2—4 weeks [10-11]. The rash most often
develops on the trunk (in one-third it is located
on the upper part of the trunk) [12]. In rare
cases, the lesions may affect > 3 dermatomes
(disseminated form). Other manifestations are
less common and are associated with severe
course and complications. It is estimated that
8-20% of patients suffer from zoster ophthal-
micus caused by reactivation of latent VZV in
the trigeminal ganglion. The viruses spread
through the ocular nerve causing lesions on
the skin of the upper eyelid, the conjunctiva,
and on the cornea itself. A possible complica-
tion of this form of the disease is painful ulce-
ration that can lead to loss of eyesight [13].
Another form of herpes zoster is herpes
zoster oticus involving the auricle (painful le-

sions on the earlobe), external auditory canal,
or tympanic membrane. The possible compli-
cation of this form of the disease is hearing loss
or persistent tinnitus. In rare cases, it manife-
sts as Ramsay-Hunt syndrome which is defined
by a triad of symptoms including unilateral ear
pain, vesicles in the external auditory canal,
and facial nerve palsy [14]. HZ is not always
associated with visible skin lesions, e. g. the
visceral zoster (presenting as abdominal pain,
elevated liver enzymes, and hyponatremia
often without visible skin lesions) may present
with delayed or absent rash.

The most common symptom of herpes zo-
ster is pain, which can be of inflammatory or
neuropathic origin. The acute phase of pain
lasts up to 30 days and the subacute phase
30-90 days. However, the most common long-
-term complication is chronic pain — post-her-
petic neuralgia (PHN) defined as pain lasting
for longer than 3 months. It is estimated that
even up to 40% of patients may experience
pain six months after the disease and 20%
after 1 year. The incidence of PHN increases
in the elderly patients to 60-70% [15]. This
pain is most likely related to post-herpetic tis-
sue damage and significantly affects patients’
quality of life [16-18].

A recent publication identified also an
increased incidence of myocardial infarction
within the 30 days following herpes zoster. The
additional risk factors described were previo-
us history of myocardial infarction, male sex,
age > 50 years, history of heart failure, periphe-
ral vascular disease, HIV infection, previous ce-
rebrovascular incident, and renal disease [19].

THE COURSE OF HERPES ZOSTER AFTER
SOLID ORGAN TRANSPLANTATION

The incidence rates of herpes zoster in
immunocompromised or immunosuppressed
patients are significantly higher in comparison
to the age-adjusted healthy population [20].
That higher incidence is associated with re-
duced cellular immunity; thus, the viral repli-
cation is not inhibited properly, which causes
susceptibility to VZV replication [21].

Several studies including patients after
solid organ transplantation (SOT) demon-
strate that the organ recipient population
is at exceptional risk of developing HZ, in-
cluding the severe, complicated, recurrent,
and disseminated form. It is estimated that
the herpes zoster incidence in adult SOT reci-
pients is approximately 8-11% during the first
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4 years post-transplantation [37]. In a cohort
study, in 1077 eligible SOT recipients, the co-
hort-specific HZ incidence rate was 22.2 per
1000 patient-years (0.95 CI, 18.1-27.4). The
highest HZ incidence was observed in heart
transplant recipients (40.0 per 1000 patient-
-years [PY][95% CI, 23.2-68.9]) [22]. What is
more, another study by Klo MML et al. inc-
luding 1033 SOT recipients, indicated that, in
addition to heart recipients, lung recipients are
also at significant risk of HZ and its complica-
tions (38.8 per 1000 PY). In the case of older
recipients, the lack of CMV (cytomegalovirus)
prophylaxis and inductive therapy with anti-
-thymocyte globulin (ATG) were also shown
as additional risk factors for HZ incidence
after SOT [23]. The incidence of HZ in ortho-
topic liver transplantaion (OLTx) recipients is
comparable between countries, ranging from
about 16.3 to 22.7 per 1000 PY [24]. As with
the above, the incidence of HZ in kidney re-
cipients does not differ substantially between
developed countries and ranges from 24.4 to
28.0 per 1000 PY [25].

The disseminated, ophthalmic, and facial
form of HZ with the involvement of multiple
dermatomes is more frequent in SOT reci-
pients. Such complications as PHN, ocular
complications (keratopathy, episcleritis, iritis,
monocular blindness), cranial nerve involve-
ment, or encephalitis occur on average in 31%
[39% of heart transplantation (HTx), 47% of
lung transplantation (LuTx), 20% of OLTX,
20% of kidney transplantation (KTx)] [23, 26].

VACCINATION AGAINST HERPES ZOSTER
— SAFETY AND EFFECTIVENESS

The most effective method of preventing
herpes zoster and its complications is vaccina-
tion; however, it is not intended for post-expo-
sure prophylaxis or HZ treatment. Currently,
two vaccines against herpes zoster are registe-
red in the European Union (EU):
 live, attenuated herpes zoster vaccine (Zos-
tavax, ZVL): registered in the USA and EU
in 2006, currently unavailable in Poland. It
is given subcutaneously in one dose. It can
only be administered to immunocompetent
individuals (healthy adults 50 years or old-
er) as it contains replication-competent vi-
ruses. The efficacy in HZ prevention is 51%,
and PHN prevention is 67% in an average
3-year post-vaccination follow-up [27]

e recombinant, adjuvanted zoster vaccine
(Shingrix, RZV’): subunit vaccine containing
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recombinant glycoprotein E in combination
with adjuvant (AS01,) to boost the immune
response. Currently, it is the only recombi-
nant vaccine available in Poland (registered
in the EU in 2018, in Poland in 03.2023) for
the prevention of herpes zoster and post-her-
petic neuralgia in patients > 50 years of age
and those aged > 18 years with increased risk
of developing HZ. It is also preferred over
the Zostavax vaccine. The vaccination sched-
ule includes the intramuscular administra-
tion of 2 doses within 2-6 months.

The efficacy of the RZV vaccine is
very high. It has been shown to reduce the
risk of developing herpes zoster by 97.2%
in adults > 50 years of age and by 89.8% in
adults over 70 years of age in 3-year follow-
-up. Moreover, vaccination with RZV decre-
ased significantly the risk of PHN by 91.2% in
people aged > 50 years and by 88.8% in pe-
ople aged > 70 years [28, 29]. Vaccination also
substantially reduced the duration of HZ-as-
sociated pain, its intensity, and the amount of
used analgesic medications [30]. Recently pu-
blished data have also shown a reduction in the
likelihood of myocardial infarction in patients
aged > 50 years after vaccination against herpes
zoster [19].

Most adverse reactions (AEs) after RZV
vaccination were described as mild to modera-
te in intensity (such as fatigue or myalgia) with
a median duration of 3 days. The incidence
rate of severe AEs or death was similar to the
placebo group [28, 29]. Immunization was as-
sociated with long-term protection, as demon-
strated in 6-year follow-up. Specific antibody
titer was shown to be 7.3-fold higher at month
72 post-vaccination, and the gE-specific cell-
-mediated immune response was 3.8-fold hi-
gher than the pre-vaccination value [31].

It is not necessary to confirm serological
VZV-IgG status before vaccination against
herpes zoster. The vaccine can be given to pa-
tients vaccinated against VZV in the past. In
case of acute HZ, vaccination should be post-
poned for 12 months. There are no data on the
requirement for booster doses.

VAGCINATION AGAINST HERPES ZOSTER
IN SOLID ORGAN TRANSPLANT RECIPIENTS

In SOT recipients, the immunosuppressi-
ve treatment causes a reduced B and/or T lym-
phocyte reaction; therefore, the humoral and
cellular response to vaccination is suboptimal
implying the insufficiency of specific immuni-



ty. The ultimate response to vaccination after
transplantation depends also on many factors,
such as the type and dosage of immunosup-
pression, the age of the recipient, or additional
comorbidities. What is more, the antibodies
produced after vaccination tend to disappear
more rapidly in this group of patients; however,
antibody titers before transplantation are a pre-
dictor of antibody titers after the procedure.
The timing of vaccination appears to determine
the crucial role of the immunization process,
and it should ideally be carried out during the
pre-transplantation waiting period (ZVL or
RZV). Most vaccines appear to be safe in SOT
recipients; however, live attenuated vaccines
are contraindicated after transplantation due to
the risk of developing vaccine-induced disease,
and they should be given at least 4 weeks before
transplantation. On the other hand, the safety,
immunogenicity, and efficacy of the recombi-
nant, adjuvanted vaccine have been demonstra-
ted in groups at increased risk of developing
HZ: autologous hematopoietic stem cell trans-
plantation (HSCT) recipients (vaccine efficacy
[VE] of 68.2%), patients with solid or hema-
topoietic malignancies (VE of 87.2%), those
infected with HIV or after solid organ trans-
plantation. The serious AEs ratio is compara-
ble between placebo and RZV recipients (risk
ratios ranged from 0.79 to 1.99) [25, 32-38].

Moreover, long-term HZ prevention in
autologous HSCT has been shown, as immu-
nogenicity was sustained up to 10 years after
vaccination [39].

KIDNEY TRANSPLANT RECIPIENTS (KTRS)
Research into the efficacy and safety of re-
combinant adjuvanted vaccines against HZ in
renal recipient populations is emerging in the
literature. A phase III study investigating
the safety and immunogenicity of two doses of
RZV in KTRs (aged > 18 years) showed hu-
moral responses at month 2 (anti-glycoprotein
E antibody geometric mean concentrations of
19163.8 mIU/mL) that persisted until month
13 (8545 mIU/mL). The antibody titers were
significantly higher than pre-vaccination base-
line levels and significantly higher than in the
placebo group. What is more, cellular-media-
ted immunogenicity was measured, and the
study objectives were met (vaccine response
rate [VRR] in the RZV group was 80.2% at
month 2). No clinically relevant safety concerns
were identified as the vaccinated KTR group
reported mild to moderate AEs, such as myal-
gia, shivering, and fever with a median duration

of < 4 days [34]. Another study carried out by
Lindemann et. Al. showed that RZV is asso-
ciated with the strongest vaccination-induced
cellular immunity against the VZV gE peptide.
The responses measured with interferon-gam-
ma ELISpot after stimulation with a gE pepti-
de after the second dose of vaccine were 8-fold
and 4.8-fold higher than the response before
vaccination and after the first dose, respective-
ly [40]. Similar results regarding increased cel-
lular and humoral responses after RZV were
shown in a cross-sectional study by Roch et. Al.
on 39 immunosuppressed KTRs [41].

A matter of great concern Is the poten-
tial vaccine-induced allograft rejection. In the
mentioned study, no difference was observed
in terms of rejection between the placebo and
RZV. No biopsy-proven rejection was obse-
rved in first 30 day post-vaccination. A total
of 11 rejection processes were recorded (4 in
RZV, 7 in the placebo group), of which 1 was
in the RZV group and 4 in the placebo gro-
up in KTRs with low rejection risk based on
PRA/cPRA (PRA/cPRA, 0-19%). Allograft
function was similar in both groups in long-
-term follow-up [34].

RZV was also shown to be safe and ef-
fective in VZV-seronegative SOT patients and
may be considered as prevention against pri-
mary VZV infection [42].

There are several ongoing clinical studies
investigating ZVL administered before re-
nal transplantation.

LIVER TRANSPLANT RECIPIENTS

Herpes zoster remains a risk factor for
chronic liver disease (CLD) decompensation.
Although the probability of HZ occurrence
in CLD patients is similar to the general po-
pulation, it significantly increases after liver
transplantation and as a result of the associa-
ted immunosuppression. Therefore, the Ad-
visory Committee on Immunization Practices
(ACIP) recommends vaccination against HZ
in the pre-transplantation period in patients
aged > 50 years (RZV is preferred). As CLD
severity progresses, vaccine efficacy declines,
thus for optimal immune response, vaccines
should be ideally administered early in the di-
sease course. The overall incidence of HZ in
liver recipients in the first year after transplan-
tation is around 6%, increases up to 12% in
10-year follow-up, and is lower than in other
SOT recipients. No HZ risk factors, attributed
specifically to liver transplantation, were iden-
tified in multivariate analysis [Ref?] . Serious
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complications such as visceral dissemination,
cranial nerve involvement, or death are un-
common after OLT, but patients may suffer
from long-lasting PHN with a significant de-
crease in the quality of life [43]. Vaccinations
against HZ in liver recipients turned out to be
safe and effective. In the post-transplantation
period, ZVL vaccines are contraindicated, and
RZV is the vaccine of choice [44, 45].

LUNG AND HEART TRANSPLANT RECIPIENTS

The lung and heart transplant recipient
are at very high risk of herpes zoster and its
complications. The data describing the safety
and efficacy of the HZ vaccines are, however,
limited. In a recently published study, the im-
munogenicity and safe profile of RZV in LuTx
recipients (aged > 50 years, > 90 days after
LuTx, VZV-IgG-seropositive) was presented.
There was an increase in the percentage of
VZV gE-specific CD4+T cells from a median
of 85 CD4** T cells per 10° CD4 T cells (IQR:
46-180) before vaccination to a median of
361 CD4** T cells per 10° CD4 T cells (IQR:
146-848; p < 0.0001) after the second dose
of vaccine. During the follow-up, mostly local
AEs were reported (tenderness at the injec-
tion site, redness and swelling; all were self-li-
miting). Several severe AEs (respiratory failu-
res, death, and graft rejection) were observed;
however, due to a long interval between AEs
and RZV immunization, these episodes were
classified as unrelated to vaccination [46].

The data concerning heart transplant re-
cipients are limited. Several single-center stu-
dies have been performed; however, efficacy
was not evaluated. Vaccination with RZV in
HTx recipients was well tolerated. Reported
AEs were mostly mild and local (arm soreness,
swelling). There was no evidence of an incre-
ased allograft rejection ratio [47]. The efficacy
of vaccination against HZ before transplanta-
tion was, however, suggested as a decrease in
the clinical development of HZ was observed
[48] [Unclear sentence].

RECOMMENDATIONS FOR THE USE OF
HERPES ZOSTER VACCINES IN SOLID ORGAN
TRANSPLANT RECIPIENTS IN POLAND

1. All adult (218 years of age) solid organ
transplant recipients should be vaccinated
against herpes zoster.

2. All adult (> 18 years of age) candidates
qualified for organ transplantation should
be vaccinated against herpes zoster before

Renal Disease and Transplantation Forum 2023, vol. 16, no. 4

transplantation. If possible, the vaccine
should be administered when the primary
disease is stable. The recombinant adju-
vanted vaccine is recommended.

3. The recombinant adjuvanted vaccine is
recommended in the post-transplantation
period. The live, attenuated VZV vaccine is
contraindicated after organ transplantation.

4. Two RZV doses are necessary, regardless
of previous history of herpes zoster, VZV
vaccination, and VZV-IgG status.

5. In patients not vaccinated before trans-
plantation, the first dose of RZV is recom-
mended at least 3-6 months after trans-
plantation. The second RZV dose should
be administered 2-6 months after the first.
No booster doses are recommended.

6. Currently, it is not recommended to per-
form serological or cellular response tests
to assess response to vaccination against
herpes zoster.

7. Vaccination may be administered during
antiviral treatment or prophylaxis.

8. RZV can be administered concomitantly
with other vaccines; however, at different
anatomic sites. If possible, administration of
the second vaccine should be postponed due
to post-vaccination adverse events overlaps.

9. Before vaccination, providers should coun-
sel patients about expected local and sys-
temic adverse events. It is not recommended
to take antipyretic or analgesic medications
prophylactically before vaccination.

10. The only permanent contraindication to
herpes zoster vaccination is hypersensitiv-
ity to any component of the vaccine or seri-
ous AEs following the previous dose.

11. Short-term prophylaxis with acyclovir or
valacyclovir is recommended for organ re-
cipients who are HSV and VZV seroposi-
tive and not receiving CMV prophylaxis.

12. If herpes zoster occurs after organ trans-
plantation, the RZV dose should be ad-
ministered at least 1 year after the incident.

13. Herpes zoster vaccines should be widely
available to all patients qualified for solid
organ transplantation as well as to or-
gan recipients.
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Abstract

Core-needle biopsy in patients with impaired renal
transplant function and histopathological evaluation
of the obtained tissue samples is a recognized diag-
nostic method of numerous graft pathologies. Until
now the use of this invasive procedure in patients
with no revealed signs of transplant pathology and
with a stable function of the transplanted kidney at
planned intervals after transplantation (the so-called
protocol biopsies) has seemed inconclusive.

It is known that changes in the biopsy of the trans-
planted kidney are an earlier marker of transplant
pathology in relation to laboratory abnormalities and
the appearance of clinical symptoms, and the accu-
mulation of subclinically progressing chronic chang-
es is currently considered to be the main cause of

INTRODUCTION

Extending long-term survival of the kid-
ney graft constitutes one of the main challeng-
es in organ transplantation. The main cause
of graft loss in the long-term follow-up period
is the accumulation of irreversible chronic le-
sions resulting from untreated or unresponsive
to treatment rejection-related processes [1].
Deterioration of the graft kidney function,
manifested by increased creatinine levels and
decreased eGFR, is usually a late symptom of
the developing pathology.

Such lesions may be detected by histo-
pathological examination of a kidney graft
specimen at a much earlier stage, which offers
a chance to initiate treatment before irrevers-
ible chronic graft damage takes place. Protocol
biopsy is dedicated to detecting graft patholo-
gies at an early stage, when injury progression
may still be halted. In the last 15 years, opinions
on the diagnostic and prognostic utility of the

renal graft loss. The histopathological evaluation
also allows for the assessment of prognosis and
the introduction of possible changes in the ongoing
treatment. Opponents of protocol biopsy emphasize
that it is an invasive procedure and exposes the pa-
tient to complications. Due to controversial reports
on the usefulness of this method, protocol biopsies
are not a routine tool for monitoring transplantation
in transplant centers both in Poland and in the world.
There is no established regimen for performing
them.

This review article summarizes the current state of
knowledge concerning the use of protocol biopsies
in the diagnosis of transplanted kidney.

Key words: protocolar  biopsy, kidney
transplantation, sublinical antibody mediated
rejection, subclinical T cell mediated rejection

graft kidney biopsy have varied. Following the
introduction of potent immunosuppressants in
the 1990s and the resulting drop in the inci-
dence rates of acute T cell-mediated rejections
(TCMR), many researchers came to believe
that protocolar biopsies were unwarranted as
they failed to provide information that would
lead to therapeutic management modification.
However, recent years have shown that graft
kidney dysfunction is caused primarily by an
antibody-mediated rejection (ABMR) process
and is associated with the de novo production
of donor-specific antibodies (DSA) at any
time after transplantation [2]. The rejection
may be clinically silent. The findings have shed
light on potential utility of protocol biopsy as
a tool for detecting clinically silent patholo-
gies at a stage where progression can still be
halted. A wealth of information was provided
in the 2015 publication, in which Loupy et al.
presented the results of 1001 protocol biop-
sies, performed 12 months after kidney trans-
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plantation (KTx), which revealed subclinical T
cell-mediated rejection in 13% and subclinical
ABMR in 14% of cases. In the further 8-year
follow-up period, patients with subclinical
ABMR had significantly worse graft survival
(56%) compared with patients with subclinical
TCMR (88%) and patients without rejection
(90%) (p < 0.001). In a multivariate analysis,
subclinical ABMR one year after KTx was as-
sociated with a 3.5-fold increase in graft loss,
decrease in eGFR and proteinuria. As for pa-
tients with subclinical TCMR one year after
KTx, only those who had developed DSAs and
graft glomerulopathy had a higher risk of graft
loss, compared with patients without rejection.
According to the Authors, subclinical ABMR
and TCRM affect graft survival in a different
way. Subclinical ABMR was a risk factor for
graft function deterioration and loss regard-
less of baseline DSAs status, eGFR and pro-
teinuria. Subclinical T cell-mediated rejection
did not lead to graft function deterioration but
increased de novo production of DSAs [3].

The publications available focused also
on identifying specific groups of patients
who might require intensive histopathologi-
cal surveillance and would benefit from pro-
tocol biopsy as a sensitive diagnostic tool [4].
Despite its likely benefits, protocol biopsy is
rarely used to monitor the graft kidney func-
tion, either in Poland or worldwide. According
to UNOS (United Network for Organ Shar-
ing ) survey from 88 transplant centers in US
forty percent (n = 36) centers reported per-
forming protocol biopsies (20% in all cases
and 20% in select cases). The most common
time points for performing protocol biopsies
were 3- and 12-months (72% each), 6-months
(44%), 1-month (31%), and 24-months
(25%). Two centers reported performing
them at 60 months post transplantation. For
diagnosing TCMR, 100% used indication
biopsy, 28% used protocol biopsy, 2% used
serum biomarkers, and none used urine cy-
tokines. For ABMR, 99% used indication
biopsy, 34% used protocol biopsy, 72% used
DSA, 21% used Clq positive DSA, and none
used gene profiling [5].

TECHNIQUE AND SAFETY OF THE PROCEDURE

The procedure is carried out by nephrol-
ogists or surgeons, and occasionally by other
specialists. Given the non-anatomical location
of the transplanted kidney, most centres per-
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form an ultrasound scan immediately before
the procedure to accurately assess the graft to-
pography and rule out possible contraindica-
tions to the procedure. In patients receiving an
anticoagulant or antiplatelet therapy, protocol
biopsy may usually be planned in advance or
such therapy may be discontinued and, if the
patient’s condition so requires, low molecular
weight heparin may be administered tempo-
rarily, which may then be discontinued imme-
diately before the procedure [6].

The most common complications of graft
kidney biopsy include perirenal haematomas,
while intrarenal arteriovenous fistulas are a lit-
tle less common. The estimated incidence rates
of graft kidney biopsy complications requiring
therapeutic management, e.g. blood transfu-
sion or surgical intervention, range from 0%
to 4% according to different authors, however,
protocolar biopsy is associated with an up to
10-fold lower risk of complications compared
with biopsy performed “when indicated” [7].
This is related to the planned preparation for
the procedure, as well as the patient’s good
condition at baseline (usually). Taking into ac-
count the data available, the prevailing opin-
ion is that protocolar biopsy of the graft kidney
is a safe procedure, associataed with only a low
risk of complications, and may be offered to
kidney transplant recipients as a routine diag-
nostic procedure [8].

PRACTICAL UTILITY OF PROTOCOLAR
BIOPSIES

Protocolar biopsies are performed at
fixed intervals, and the exact schedule depends
on the centre’s experience and clinical situa-
tion. Typically, the first protocolar biopsy is
performed on the operating table, during the
transplantation procedure, immediately after
organ reperfusion. Some authors even pro-
pose biopsy “0” (the so-called implantation
biopsy), immediately after transplantation,
and the so-called biopsy “1 hour,” performed
one hour after reperfusion, which is supposed
to allow for a more accurate assessment of the
graft kidney baseline status and the prognosis,
taking into account possible early immune re-
actions and reperfusion-related damage. Such
biopsy, in addition to baseline graft assessment,
may offer some prognostic information — it
has been demonstrated that detection of in-
terstitial fibrosis with tubular atrophy (IF/TA)
in specimens collected in the first hours af-
ter organ implantation constitutes a negative



prognostic factor and is associated with lower
eGFR of the graft [9]. Similarly, the presence
of IF/TA, particularly in combination with
features of chronic inflammation identified by
subsequent biopsies, also constitues an unfa-
vourable prognostic factor for graft survival.
Clearly, the time points may be affected by the
patient’s individual clinical situation, including
the baseline donor-recipient immunological
risk status, immunosuppressive and induc-
tion therapy, further plans, e.g. minimisation
of immunosuppression (IS), and chronically
elevated serum levels of calcineurin inhibitors
[10]. In general, it is thought that earlier pro-
tocolar biopsies are associated with a greater
chance of detecting subclinical alloimmune
responses (which usually develop within the
first three months of transplantation; such
biopsy may provide important data that may
affect decisions on further IS treatment and
possibly minimization of IS), while 1-year bi-
opsies offer a greater chance of detecting graft
pathologies such as BK virus infection, recur-
rence of the underlying disease (glomerulone-
phritis), lesions resulting from nephrotoxicity
of calcineurin inhibitors or signs of chronic
inflammation, which has a prognostic value.
Subsequently 3-, 5-, 7-, and even 10-year bi-
opsies can be performed to evaluate chronic
ABMR, the main cause of graft loss. Annual
DSA monitoring is strongly recommended for
all kidney transplant recipients. TCMR usu-
ally disappeares by the 3-year biopsy. Based on
detecting pathological changes from protocol
biopsy there is possibility of changing diagno-
sis, changing treatment, reducing immunosup-
pression dose [11, 12].

Protocol biopsies may be a useful tool to
detect viral infections such as BKVN because
early diagnosis is necessary to resolve infec-
tion and prevent chronic damage. Buehrig et
al. demonstrated that all patients with BKVN
diagnosed by protocol biopsies and managed
by immunosuppression reduction had a satis-
factory outcome by 6 months after diagnosis;
in contrast, 70% of those with a late diagno-
sis by indication biopsies had deterioration of
kidney function or graft loss. Since many re-
ports support the utility BK virus DNA PCR as
a screening strategy for BKVN, protocol biop-
sies only for BKVN may be unnecessary [13].

Recurrence of native kidney disease fol-
lowing kidney transplantation affects between
10% and 20% of patients, and accounts for up
to 8% of graft failures at 10 years post trans-
plant. Subclinical recurrence of both primary

and secondary glomerular diseases is well
recognized. Asymptomatic histological recur-
rence in renal allografts may be missed if pro-
tocol biopsies are not available. However the
histological diagnosis may be missing because
many transplant biopsies are not routinely pro-
cessed using immunofluorescence and elec-
tron microscopy. Another limitations of utility
of protocol biopsy for diagnosis of recurrent
glomerulonephritis include unknown cause of
native kidney disease, donor transmitted glo-
merulonephritis, lack of histologic features of
FSGS in early stage of recurrence. Recurrence
of glomerulonephritis in majority of patients is
diagnosed in biopsy for cause due to protein-
uria [14].

It should be emphasised that both T
cell-mediated rejection and antibody-medi-
ated rejection may have subclinical presenta-
tion. Early initiation of treatment of these pa-
thologies allows to prevent progression of the
lesions as well as the development of IF/TA
or chronic graft glomerulopathy, thereby ex-
tending graft survival. One cannot omit the
psychological aspect of the surveillance biop-
sies in graft recipients — when presented with
the current state of knowledge of graft kidney
protocolar biopsy and the benefits associated
with the procedure, as well as the risks associ-
ated with this invasive procedure, few patients
refuse to consent to biopsy and inclusion in
the protocolar biopsy programme. This is all
the more noteworthy as protocolar biopsy is
associated with hospitalisation at the primary
centre, which on the one hand constitutes an
inconvenience, especially that protocolar biop-
sy is not performed because of any indications,
but on the other — means an opportunity of
medical surveillance in the inpatient settings.

It is important to dispel doubts about the
eligibility of specific patient groups to protoco-
lar biopsy. There have been reports on groups
of patients in whom protocolar biopsies do
not provide significant benefits with respect
to the risk associated with the procedure. Bi-
opsies performed within the first two weeks of
transplantation appear to be of no benefit to
low-risk patients in whom immunosuppression
protocols with induction are used and who
subsequently receive calcineurin inhibitors,
even if delayed graft function (DGF) is the
indirect indication for such a procedure [15].
This is supported by the predomiant opinion
that this invasive procedure is not necessary
in the case of patients with low immunological
risk. Many of the publications available em-
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phasise the need for individualised assessment
of eligibility to biopsy, taking into account not
only the immunological factors concerning the
donor-recipient relationship but also the clini-
cal profile of the recipient. Factors that should
be taken into account in the eligibility assess-
ment include the patient’s age, cardiovascular
diseases (heart failure before/after transplan-
tation, atherosclerosis), type 2 diabetes mel-
litus, post-transplant urinary tract infections,
serious infections, rejection episodes and can-
cer [16]. In each case, the decision to propose
protocolar biopsy to a patient should be made
on a case-by-case basis, taking into account
a wide range of factors as well as the centre’s
experience in this area.

RECENT LITERATURE REVIEW

Researchers from Taiwan analysed the
results of protocolar biopsies in 68 kidney re-
cipients and compared them with the results
of biopsies in 122 stable recipients two years
after transplantation. The rejection process
was identified by 13 protocolar biopsies, and in
11 cases borderline lesions were detected. Pa-
tients were administered glucocorticoid puls-
es. Over the 5-year follow-up period, graft sur-
vival was better in the protocolar biopsy group
(p = 0.0143). In four and 17 recipients in the
protocolar biopsy group and non-protocolar
biopsy group, respectively, a biopsy performed
because of indications confirmed the rejection
process. In the recipients with the rejection
process detected, the graft function was better
in the protocolar biopsy group compared with
the non-biopsy group. However, no difference
in graft survival were observed in the 12-year
follow-up period. In addition, in nine protoco-
lar biopsies different types of glomerulopathy
were identified, the most common (in four
cases) being IgA glomerulopathy. No patient
lost the graft because of GN. The Authors con-
clude that protocolar biopsy allows to detect
subclinical rejection, and early intervention in-
crease S-year graft survival rates [17].

In a retrospective study, French re-
searchers from Grenoble assessed the role of
protocolar biopsy performed in 333 kidney
transplant recipients in 2007-2013; 282 sub-
jects had not undergone kidney biopsy, they
constituted the control group. In patients
who had undergone a kidney biopsy, 5-year
graft survival rates were better regardless of
the patient survival rates (p < 0.001), com-
pared with patients who had not undergone
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protocolar biopsy. As for graft kidney speci-
mens, 212 (64%) were normal, 87 (26%)
showed IF/TA of varying grade and 24 (7%)
showed features of subclinical rejection, in-
cluding borderline lesions in 20; the patients
were effectively treated with GS pulses. Nine
biopsies revealed: recurrence or de novo GN
in five patients, BKV nephropathy in two pa-
tients, acute CNI nephrotoxicity in one pa-
tient and features of pyelonephritis in one
patient. Among patients who had undergone
biopsy, 87 (26%) had IF/TA score of > 0, and
recipients with IF/TA score of 3 had the worst
graft survival rates. One hundred and for-
ty-four patients (44%) presented cv lesions
(fibrosis endarteritis); cv2 and cv3 lesions were
associated with the worst 5-year graft survival
rates. According to the Authors, protocolar
biopsy performed at three months improves
graft survival rates, primarily thanks to early
treatment of immune-mediated lesions [18].

Korean authors assessed safety and fea-
sibility of protocolar biopsy two weeks and
twelve months after KTx. In 2012-2019,
842 protocolar biopsies were performed two
weeks after KTx and 399 biopsies — one year
after KTx. Biopsies were technically successful
and safe; the complication rates were 0.3% in
the case of biopsies performed two weeks and
0.2% in the case of biopsies performed twelve
months after KTx. The incidence rates of sub-
clinical rejection were 15.4% (130/842) and
33.6% (134/399) for biopsied performed two
weeks and twelve months after KTx, respec-
tively (p < 0.001). The authors do not provide
long-term results but emphasise that protoco-
lar biopsy is safe and can detect the subclinical
rejection process (19).

The authors from Malaysia evaluated
protocolar biopsies performed in 147 recipi-
ents (334 biopsies were performed between
one month and 22 years after KTx, each re-
cipient had undergone 1-7 biopsies) between
2012 and 2017. No rejection was detected in
161 (48.2%) cases, borderline lesions were
found in 145 (43.4%) cases, and subclinical re-
jection — in 28 (8.4%) cases. Immune-mediat-
ed lesions were more common in the first five
years after KTx. Borderline lesions were iden-
tified in 59 (36.4%), 64 (54.2%) and 22 (40.7%)
biopsies at < 1 year, 1-5 years and > 5 years,
respectively (p = 0.011). Subclinical rejection
was found in six (3.7%) biopsies at < 1 year,
18 (15.3%) biopsies in the period of 1-5 years
and four (7.4%) biopsies at > 5 years after
KTx (p = 0.003). IF/TA, de novo or recur-



rent glomerulopathy and other unexpected
lesions were found in 40 (12%), 10 (3%) and
12 (3.6%) biopsies, respectively. Recipients
of kidney transplants from living donors had
significantly lower rates of subclinical rejec-
tion (p = 0.007). The authors emphasised that
in spite of stable graft function, morphologi-
cal examination relatively frequently revealed
subclinical rejection [20].

Another publication from Spain con-
cerns the analysis of protocolar biopsies per-
formed 4-6 months and 12 months after KTX,
in 2015-2021; 134 biopsies were performed in
100 patients — 71 biopsies 4—-6 months and
63 biopsies 12 months after KTx. The biop-
sies revealed 19 (14%) cases of subclinical
rejection and 10 (7.4%) cases of borderline le-
sions. In addition, nephrocalcinosis was report-
ed in 4.4% patients, IgA nephropathy in 2.2%
patients and BK virus nephropathy in 1.5%
patients. Protocolar biopsy findings lead to
a therapeutic intervention in 45 patients (in
33% of all biopsies), most commonly the ad-
ministration of methylprednisolone pulses
(12.6%) and conversion to mTOR inhibitors
(8.9%). In the Authors’ opinion, protoco-
lar biopsy is a useful tool for graft function
monitoring as well as early detection and
treatment of subclinical lesions [21].

Mareena S. Zachariah et al. present-
ed 5-year results of 261 protocolar biopsies
in 159 kidney recipients (2004-2012), per-
formed 3-9 months (early) and subsequently
12-24 months (late) after KTx. The morpho-
logical image was classified as: IF/TA (inter-
stitial fibrosis/tubular atrophy), subclinical
acute rejection with IF/TA and border lesions
with IF/TA. The effect of these lesions on glo-
merular filtration rate (eGFR) was assessed
with respect to eGFR 12 months after KTx.
In early biopsies, normal kidney was found in
105 (66%) recipients while in the remaining
54 (34%) subjects the following pathologies
were identified: subclinical acute rejection plus
IF/TA in seven recipients (4.4%), borderline
lesions plus IF/TA in 17 (10.69%) recipients
and IF/TA in 30 (18.87%) recipients. Late bi-
opsies were performed in 102 recipients — in
59 (58%) no pathology was identified while
in 43 (42%), the findings were as follows: sub-
clinical acute rejection plus IF/TA in four (4%)
recipients, borderline lesions plus IF/TA in
8 (9%) recipients and IF/TA in 30 (29%) recip-
ients. Glomerular filtration rate at 12 months
was related to eGFR at three months, the do-
nor’s age, delayed graft function and early pro-

tocolar biopsy findings. Changes in eGFR over
time were associated with IF/TA in early bi-
opsies and subclinical rejection and borderline
lesions in late biopsies. In the long-term fol-
low-up, the final eGFR values were related to
IF/TA in early biopsies and subclinical rejec-
tion in late biopsies. Early protocolar biopsies
allowed to predict eGFR at 12 months, while
late biopsies — graft function over time. The
presence of borderline lesions in the proto-
colar biopsy was predictive of long-term graft
function [22].

Observational study from Author’s trans-
plant centre included 61 patients who un-
derwent protocol biopsy 12 months after the
transplantation. The biopsy results revealed
abnormal histologic material in 37 patients
(60%), mild inflammatory lesions in 21 pa-
tients, interstitial fibrosis and tubular atrophy
(IFTA) grade II to III in 12 and BK virus ne-
phropathy in 4. Immunosuppressive treatment
was modified in the group with mild inflamma-
tory changes and in the BKV group after the
biopsy result. In the group with mild inflam-
matory lesions, renal function was stable dur-
ing 5-years follow-up. In the BKV nephropa-
thy group, there was a significant reduction in
serum creatine levels. Protocol biopsies are
useful for detecting early pathologies and pre-
venting allograft failure. Patients with detect-
able pathology that can be treated or in whom
therapy modification is possible will benefit
from protocol biopsies [23].

Naumnik et al. from another polish trans-
plant center reported results of a prospective
observational study involving seventeen kid-
ney recipients transplanted who underwent
“zero”, 3-month and 12-month allograft bi-
opsies as well as DSA assessment. Histologic
analysis of the biopsies showed subclinical
acute cellular rejection in 17.6% of patients at
3-months post transplantation, and additional
case of borderline rejection at the 12-month
point. Moreover, two cases (11.8%) of poly-
omavirus BK nephropathy were diagnosed
(one at 3 and one at 12 month point). None of
the patients developed de novo DSA. Protocol
biopsies allowed Authors’ to detect significant
proportion of patients with subclinical, but his-
tologically relevant acute cellular rejection and
BK nephropathy. Early therapeutic interven-
tion had beneficial effects in a 4-year follow up
[24].

The Authors from Korea evaluated the
504 patients who underwent protocolar biopsies
and 350 who did not undergo protocolar biopsy.
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Biopsies were performed 2 weeks and one year
after transplantation, 207 recipients underwent
single biopsy and 297 recipients the double bi-
opsy. The double protocol biopsy group had ad-
vantages in 5-year graft survival, CKD progres-
sion, and new-onset CKD. Authors conclude,
that protocol biopsy can play a protective role
in the maintenance of kidney grafts in kidney
transplant recipients [25].

Mehta et al. evaluated the long-term im-
pact of early subclinical inflammation through
surveillance biopsy in a prospective observa-
tional cohort of 586 patients who underwent
protocol biopsy in their first year post-trans-
plant. Patients were classified based on their
biopsy findings: 282 with no significant inflam-
mation and 304 with subclinical inflammation
and tubulitis (182 with subclinical borderline
changes and 122 with subclinical T Cell medi-
ated rejection). Adjusted odds of having a sub-
sequent clinical biopsy proven acute rejection
and death-censored graft loss were significant-
ly higher in the subclinical inflammation group
compared to no subclinical inflammation dur-
ing 5-year follow-up. Overall, Authors high-
lighted the need for identifying patients with
subclinical inflammation through surveillance
biopsy and develop strategies to prevent fur-
ther alloimmune injuries [26].

De novo donor-specific antibodies (dnD-
SAs) are associated with the development of
ABMR and graft loss. A multicentre (nine
centres) French study retrospectively as-
sessed whether or not regular monitoring for
de novo DSAs combined with biopsy should
become a routine practice. In patients with de
novo DSAs (MFI > 1000) and stable kidney
function biopsies were performed. Biopsies
were performed in 123 patients, on average
65.3 (median) months after KTx. Renal func-
tion had remained stable for the three preced-
ing months. Subclinical ABMR was found in
51 (41.4%) patients, including 32 (26%) cas-
es of active ABMR and 19 (15.5%) cases of
chronic active subclinical ABMR. No ABMR
was identified in 72 biopsies (58.5%). The
predictors for active subclinical ABMR were
as follows: dominant DSAs MFI > 4,000;
MEFT of the sum of DSAs > 6300, recipient’s
age < 45 years, and no use of GS at the time
of biopsy. Proteinuria of > 200 mg/g was a pre-
dictor of chronic active subclinical ABMR. Pa-
tients with active ABMR had greater declines
in GFR within five years of biopsy and worse
graft survival. Biopsy in patients with de novo
DSAs allowed to detect ABMR in 40% of cas-
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es, but the Authors did not see any improve-
ment after treatment [27].

Early diagnosis and treatment of sub-
clinical ABMR based on the donor-specific
antibody (DSA) testing may result in better
outcomes. Filippone and Faber reviewed the
literature on subclinical antibody-mediated
rejection (ABMR) associated with donor spe-
cific antibodies. Subclinical ABMR occurs in
up to 40% of patients transplanted with pre-
existing DSA routinely having biopsies within
the first year following transplantation and
subclinical ABMR occurs in up to 40% of pa-
tients with dnDSA if biopsied by protocol at
the time of initial dnDSA detection. Subclini-
cal AMR portends adverse outcomes (worse
kidney function and graft loss) whether asso-
ciated with preexisting DSA or dnDSA. They
recommend to perform protocol biopsies
within the first year following transplantation
in all patients transplanted with preexisting
DSA and in all patients with dnDSA at initial
detection [28].

Recently published by ESOT Working
Group on Subclinical DSA Monitoring “The
Clinical Utility of Post-Transplant Monitoring
of Donor-Specific Antibodies in Stable Renal
Transplant Recipients: A Consensus Report
With Guideline Statements for Clinical Prac-
tice” recommends a routine antibody monitor-
ing at three to six months post-transplant and
annually thereafter. Monitoring for dnDSA
during functional graft life is a continuous pro-
cess and should not change upon detection of
dnDSA [29].

All the publications presented concern
retrospective observational studies, often
single-centre studies, involving various study
populations and biopsies performed at dif-
ferent post-transplantation time points; also
objectives were different; however, they show
that protocolar biopsies can detect subclini-
cal rejection or borderline lesions, which may
have a beneficial effect on the preservation of
good graft function. Early diagnosis of sub-
clinical antibody-mediated rejection has an
additional prognostic value, although no effec-
tive therapies for this pathology are available
today. Large prospective studies are necessary
to fully assess the utility of protocolar biopsy.

SUMMARY

Protocol biopsy of the graft kidney is
a safe diagnostic tool serving to detect pathol-
ogies at an early stage. No doubt, the introduc-



tion of protocol biopsy into clinical practice
has also allowed to broaden our the knowledge
of the pathophysiology of the graft kidney le-
sions. However, at present, the role of protocol
biopsy as a routine diagnostic tool is still un-
der discussion, therefore it is not performed in
all centres. Based on the experience gained so
far, it seems possible to limit this examination
to the groups of patients who would derive the
greatest clinical benefit. Such groups would in-
clude primarily patients with an increased risk
of rejection, higher sensitisation degree and
after incompatible transplantation (immuno-
logic or blood type incompatibilities), as well
as patients in whom IS minimisation protocols
are used, with lower doses of calcineurin inhibi-
tors or steroids. However, this requires further
analyses. Certainly, the decision to provide
surveillance via protocol biopsy should always
be made on a case-by-case basis, taking into ac-
count not only immunological but also clinical
factors, as well as the centre’s experience. With
time and with the development of the immu-
nosuppressants segment and noninvasive diag-
nostic techniques, the role of graft kidney bi-
opsy, including protocol biopsy, will decrease.
There have already been reports of non-inva-
sive tests with similar sensitivity and specificity
in diagnosing graft rejection. However, their

introduction into routine clinical practice will
require time and further testing. Noninvasive
biomarkers include urine chemokines, TTV
replication, gene profiling, proteomics and dd
cf DNA. The latter seems to be the most prom-
ising biomarker and currently commercially
available in some countries [30, 31].
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Acute Kidney injury during DRESS synrome;
a case report and literature review

Abstract

The article presents a case of a 46-year-old wom-
an hospitalized in the Nephrology Department due
to acute kidney injury with concomitant cutaneous
manifestations. The patient had a history of deep
vein thrombosis, resulting in intestinal resection and
ileostomy 6 months before the hospitalization. On
admission, the patient presented a widespread ery-
thematous and papular eruption with pruritus, burning
sensation, and scaling, involving her whole body and
most pronounced on her face. The laboratory tests
showed increased levels of liver and cardiac injury

INTRODUCTION

DRESS syndrome (Drug Reaction with
Eosinophilia and Systemic Symptoms) is
a rare, systemic drug reaction with a severe
clinical course accompanied by peripheral
blood eosinophilia. The number of new cases is
estimated at about 2/100,000 per year [1] with
a slight predominance in women (ratio 5/4) [2].
The incidence of the syndrome varies between
0.01 and 0.1% of cases of exposure, depending
on the drug used [3]. The symptoms of the syn-
drome occur with a delay, typically from 2 to
6 weeks after exposure to the causative agent
(drug) [4] and may persist even after its discon-
tinuation. In most cases, initially nonspecific
general symptoms appear such as weakness,
fever (38-40°C), skin itching and lymphade-
nopathy. Later, skin changes are observed:
extensive maculopapular rash with subsequent
scaling and erythroderma. In the course of the
disease, internal organs may be involved, most
often the liver, kidneys, lungs and heart. The
varied clinical course makes diagnosis difficult
and delays the initiation of proper treatment

markers, as well as kidney dysfunction requiring tem-
porary hemodialysis. A skin biopsy revealed chronic
inflammation with abundant eosinophils. Based on
these findings, the patient was diagnosed with drug
reaction with eosinophilia and systemic symptoms
(DRESS) syndrome, likely induced by allopurinol. The
article highlights the significance of prompt identifica-
tion of clinical DRESS features, the variety of which
can hinder timely diagnosis and management.

Key word: drug hypersensitivity syndrome,
allopurinol/adverse effects, acute kidney injury/
etiology, skin diseases/etiology

[5]- Nowadays, the scale according to RegiS-
CAR (European Registry of Severe Cutane-
ous Adverse Reactions to Drugs and Collec-
tion of Biological Samples) (Tab. 1) [2, 5] is
most commonly used to assess the probability
of clinical DRESS. The offending agent can be
identified in about 80% of cases, and in about
20% it remains unknown. The vast majority
(75%) of cases are observed after exposure to
a small group of drugs: allopurinol, aromatic
antiepileptic drugs, sulfonamides, vancomycin,
minocycline, as well as anti-tuberculosis anti-
biotics: rifampicin, isoniazid and ethambutol
[5]- Sporadically, DRESS syndrome has also
been reported after exposure to some non-ste-
roidal anti-inflammatory drugs (ibuprofen, ce-
lecoxib), beta-lactam antibiotics (amoxicillin,
piperacillin), kinase inhibitors (imatinib), anti-
viral drugs, omeprazole [4-6]. Kidney involve-
ment (interstitial nephritis) occurs in 10-30%
of patients; it is particularly characteristic of
DRESS induced by allopurinol and may mani-
fest in many ways from isolated proteinuria to
acute kidney injury (AKI) requiring temporary
or chronic renal replacement therapy (3%)
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Table 1. Criteria for diagnosing DRESS syndrome: < 2 — excluded, 2-3 — possible, 4-5 — probable, > 5 — definite
according to RegiSCAR (European Registry of Severe Cutaneous Adverse Reactions to Drugs and Collection of Biological

Samples) and symptoms present in the presented case

Clinical parameters No Yes Unknown Presented case
Fever > 101.3°F (38.5°C) -1 0 -1 0
Lymphadenopathy 0 1 0 0
Atypical lymphocytes 0 1 0 0
Eosinophilia

700-1499 cells/uL or 10-19,9% 0 1 0 1

> 1500 cells/uL or > 20% 2 0
Skin rash

Rash suggestive of DRESS (Suggestive fea- -1 1 0 1

tures: > 2 facial edemas, purpura, infiltration,

desquamation)

Extent > 50% of BSA 0 1 0 1
Skin biopsy suggestive of DRESS -1 0 0 0
00rgan involvement (1 point for each organ involve-
ment, maximum score: 2)

1 0 1 0 1

2 0 2 0 0
Disease duration > 15 days -1 0 -1 0
Exclusion of other causes (1 point if 3 of the following 0 1 0 1
tests are performed and are negative: HAV, HBV, HCV,
mycoplasma, chlamydia, ANA, blood culture)

Total score 5

and occurring in about 8% of patients. AKI is
defined according to the KDIGO guidelines as
an increase in serum creatinine concentration
by > 0.3 mg/dL (26.5 umol/L) within 48 hours
or > 1.5 times within 7 days, or a decrease in
urine output < 0.5 mL/kg/h for 6 h [7]. In this
article we present a case of a patient who was
diagnosed with allopurinol-induced DRESS
syndrome manifesting with typical skin chang-
es accompanied by acute kidney injury.

CASE REPORT

A 46-year-old female patient with no pre-
vious nephrological history presented to the
Emergency Department with weakness and
accompanying skin rash. On admission, the
patient complained of persistent itching and
burning of the skin and numerous skin changes
of the type of erythematous-pustular rash with
scaling (Fig. 1, 2). These symptoms appeared
about 72 hours before admission to the hos-
pital. Initially, the skin changes involved only
the face, then the whole body; at the same
time, there was general weakness. The patient
was initially treated in the Night and Holiday
Medical Assistance Unit, where she received
single doses of dexamethasone and clemastine

Renal Disease and Transplantation Forum 2023, vol. 16, no. 2

— without effect. In her history, the patient
reported (having had a) thrombosis of the
superior mesenteric, splenic and portal veins
6 months earlier, complicated by acute mes-
enteric ischemia with subsequent resection of
the ileum and creation of ileostomy; without
changes in the arterial vessels (aorta, renal ar-
teries). Due to the unclear etiology of throm-
bosis, the patient remained in the course of
vascular and hematological diagnostics. In her
history, she also reported a weight loss of 27 kg
since the resection of the intestine. History for
previous kidney diseases, hypertension, diabe-
tes — negative. No abnormalities in the char-
acter and amount of urine output were found.
The patient regularly received only rivaroxa-
ban (20 mg/day) and folic acid (15 mg/day).
Two weeks before admission to the Nephrol-
ogy Department, due to hyperuricemia detect-
ed in a single measurement (serum uric acid
level 16 mg/dL; without symptoms of gout) in
primary health care conditions, allopurinol
treatment (300 mg/day) was started.

The tests performed in the Emergency
Department showed a significantly impaired
renal excretory function with serum con-
centrations of creatinine 12 mg/dL (N: 0.5-
1.1 mg/dL), urea 323 mg/dl N: 15-40 mg/dL)
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Figure 1. Skin lesions on admission — scaling

with coexisting compensated non-respiratory
acidosis (pH 7.44 with pCO, 24.5 mmHg and
HCO3- concentration 16.5 mmol/L), without
hyperkalemia. In addition, in the peripheral
blood morphology, mild anemia (Hgb 11.9;
N: 12-16 g/dL), leukocytosis 17.1 thousand/uL
with eosinophilia 890/uL (5.2%) and normal
platelet count 309 thousand/uL were observed.
Notable were also increased concentration
of inflammatory markers (CRP 87.8 mg/L;
N: 0-5 mg/L) and markers of cardiac muscle
damage (cTNI 17 ng/L; N: < 14 ng/L), in-
creased activity of liver enzymes (AST 48 U/L,
N: <40 U/L; ALT 54 U/L, N: < 32 U/L; with
normal level of total bilirubin 0.89 mg/dL, N:
0.2-1.1 mg/dL) and coagulation disturbances
(APTT 45.1 s, N: 26-40 s; PT 34.5 s, N: 12—
16s).

Hyponatremia was also observed: Na+
— 115 mmol/l, and hypoproteinemia: TP
— 55.3 g/L (possible complication after resec-
tion of the small intestine). Serum uric acid
level was 2.8 mg/dl (N: 4-5 mg/dL). The urine
test revealed proteinuria 0.56 g/L with active
sediment (15 fresh red blood cells, without
leached cells; N: 0-2; 15 white blood cells, N:
0-4; numerous bacteria in the field of view).
The results of laboratory tests at admission,
during hospitalization and after its completion
are presented in Table 2.

In computed tomography, kidneys of
100 and 115 mm in size without signs of con-
gestion, with increased echogenicity and signs

Figure 2. Skin lesions on admission — erythematous-pustular rash;
excoriations

of weaker contrast enhancement in the arte-
rial and venous phase were visualized. Renal
parenchymal layers of 18 mm thickness; in the
upper pole of the right kidney, a 14 mm cyst
with high-protein content (suspicion of blood
content) was found, and in the calyx of the left
kidney a 6 mm calculus. In Doppler ultrasound
examination, high-resistance arterial flows
were found in the cortical-medullary area of
the kidneys — RI (Resistive Index): 0.78-
0.82 (N: < 0.7). In imaging studies of the lungs,
no significant deviations from the norm were
found, no focal changes. Due to the history,
characteristic skin changes, peripheral blood
eosinophilia, signs of acute kidney, liver and
cardiac muscle damage, a tentative diagnosis
of DRESS in reaction to allopurinol was made.
On the first day of hospitalization, allopurinol
administration was discontinued, pulses of
methylprednisolone were initiated (total dose
of 1125 mg over 5 days), followed by conver-
sion to oral prednisone (60 mg/d). Due to the
symptoms of uremia, a temporary vascular ac-
cess for hemodialysis was implanted and renal
replacement therapy was started; 3 hemodialy-
sis sessions were performed within 4 days.
Based on the clinical picture and addi-
tional tests performed (HIV Combo antigen
test, HBs antigen concentration, anti-HBc
and anti-HCV antibody titers, serum protein
electrophoretic separation, ANA and ANCA
titers, C3 and C4 complement components
concentrations), other than DRESS possible
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Table 2. Laboratory tests at admission, during hospitalization, and in the 2-month follow-up period

Parameter unit (reference value) At admission | During hospitalization | Before discharge | 2 months later
Hemoglobin g/dL (N: @ 12-16) 1194 951 94 1094
Leukocytes thousand/uL (N: 4-6) 17171 7 8.9 1341
Eosinophils cells/uL (N: 50-500) 890 1 600 T 400 -
Platelets thousand/uL (N: 150-400) 309 128 1 811 163
Creatinine mg/dL (N: @ 0.5-1.1) 121 2947 1451 1.08
Urea mg/dL (N: 15-40) 3231 1741 941 48 1
Uric acid mg/dL (N: @ 4-5) 2.8 7771 65T 44
Na* mmol/L (N: 145-145) 1154 137 135 -
K+ mmol/L (N: 3.5-5.1) 4.9 41 3.6 3.8
AST U/L (N: 5-40) 481 21 23 -
ALT U/L (N: 35-40) 541 39 451 -
cTNIng/L (N: < 14) 171 —>13.4 - - -
CRP mg/dL (N: < 5) 87.8 1 2 5.7 -
Total protein (serum) g/L (N: 60-80) 55.3 - - -
Albumins g/L (N: 35-55) 38.3 3210 - -
Total protein (urine) ng/L (N: none) 0.56 T - 0.49 1 -
APTT s (N: 25-40) 4517 25.4 24.6 -
PTs (N: 12-16) 3457 1997 15.6 -
D-dimer ng/mL (N: 500) 890 1 < 270 - -

causes of AKI were excluded, including viral
infections, lymphatic system malignancies,
acute cutaneous lupus erythematosus and
vasculitis. Due to the lack of mucosal involve-
ment, Stevens-Johnson syndrome was ex-
cluded. A biopsy of the pathologically altered
skin was taken — the histopathological picture
showed foci of chronic inflammation with nu-
merous eosinophils; the result was obtained
on the 3" day of hospitalization. In the follow-
ing days, a gradual improvement of the clini-
cal condition was observed, with a reduction
of skin changes with transient patchy peeling
of the epidermis of the whole body. With the
return of diuresis and observed improvement
of renal excretory function, further proce-
dures were discontinued. Due to the history of
thrombosis and progressive decrease in plate-
let count (reduction to 81 thousand/uL, within
12 days of low molecular weight heparin ad-
ministration), the diagnostics for hemostatic
disorders were extended and increased activ-
ity of factor VIII and presence of antibodies
against heparin-PF4 complex were found. In
view of the above, anticoagulant therapy was
modified again to rivaroxaban. Due to increas-
ing anemia, 1 unit of irradiated leukocyte-poor
red blood cell concentrate was transfused, ob-
taining stabilization of red blood cell param-
eters. Due to significant weight loss, signs of

Renal Disease and Transplantation Forum 2023, vol. 16, no. 2

malnutrition (hypoproteinemia) and coexist-
ing electrolyte disturbances, oral nutritional
treatment was administered. After 21 days of
hospitalization, the patient was discharged
home in good general condition. On the day
of discharge, slightly impaired renal excretory
function persisted (serum creatinine concen-
tration 1.16 mg/dL; eGFR according to CKD
EPI formula 43 mL/min/1.73 m?). Continu-
ation of oral prednisone treatment at a dose
of 1 mg/kg/day with gradual dose reduction by
5 mg every 2 weeks was recommended. In ad-
dition, rivaroxaban treatment (15 mg/d) was
continued. Pantoprazole 40 mg/d was added.
For the significant weight loss, oral treatment
with a high-energy nutritional preparation
was recommended.

DISCUSSION

DRESS syndrome is a rare acute drug
reaction characterized by extensive rash with
concomitant involvement of internal organs,
lymphadenopathy and peripheral blood eosin-
ophilia. Symptoms develop with a delay rela-
tive to the causative agent, typically from 2 to
6 weeks after exposure [4]. The risk of DRESS
syndrome increases proportionally to the dose
of the drug (causative agent). There is also an
increased risk in patients with impaired renal



function and consequently impaired excre-
tion of drugs; this applies especially to people
treated with allopurinol, phenytoin and mino-
cycline [8-10]. In the presented patient, the oc-
currence of DRESS syndrome may have been
related to the administration of too high an ini-
tial dose of allopurinol (300 mg). The starting
dose of allopurinol should be 100 mg/day or
less, especially in patients with kidney failure.
Gradual dose escalation is the key to minimiz-
ing the risk of adverse effects, such as DRESS
syndrome. Predisposition to the development
of DRESS for individual HLA polymorphisms
and dependence on the polymorphism of
genes encoding metabolizing enzymes (cyto-
chrome P, N-acetyltransferase) have also been
demonstrated [8-13]. Another interesting phe-
nomenon described in the course of DRESS
syndrome is reactivation of viruses from the
Herpes viridae family (Epstein-Barr, cyto-
megalovirus, HHV-6, HHV-7); it occurs in up
to 75% of patients, and its role in the patho-
genesis of DRESS is unclear [14-18]. The first
symptoms of DRESS are most often fever
(75-90%), malaise and lymphadenopathy (54—
65%). The characteristic skin reaction appears
with a delay of 2 to 6 weeks; it occurs in 97% of
cases and facilitates diagnosis. In almost 80%
of cases, skin changes involve more than half
of the body surface. The lesions are most often
maculopapular (60%), less frequently gener-
alized erythema (54%) may occur. A typical
symptom is also facial edema (70%). In half of
the cases, mucosal involvement of a mild course
was observed. The occurrence of blisters, pus-
tules and peeling of the epidermis was also
described [5, 19]. In the presented patient, nu-
merous erythematous-pustular changes were
found — initially on the facial skin — then on
the whole body, merging into generalized ery-
thema. After a few days, patchy peeling of the
epidermis occurred in the area of changes. The
most common abnormalities in the laboratory
tests are eosinophilia (82-95%), leukocyto-
sis (95%), neutrophilia (78%), lymphocytosis
(25-52%), monocytosis (69%) and presence
of atypical lymphocytes (35-67%). In the de-
scribed case, leukocytosis 17.1 thousand/uL,
with neutrophilia 15.1 thousand/ul and eo-
sinophilia 890/uL were observed. Involvement
of at least one internal organ occurs in 90%
of cases. About 35% of patients may have in-
volvement of 2 organs, and involvement of at
least 3 occurs in 20% of cases. Liver damage
is the most common visceral manifestation of
DRESS syndrome, occurring in 53-90% of

cases. Pulmonary involvement symptoms oc-
cur in 30% of patients. Cardiac involvement
occurring in 2-20% is associated with poor
prognosis. Involvement of the central and pe-
ripheral nervous system is described in 2-8%
of patients. In the discussed clinical situation,
the patient suffered the involvement of two or-
gans: skin and kidneys.

Relapses occur in 25% of patients, usu-
ally a few weeks/months after the symptoms
have subsided. They are especially common
in cases with rapid reduction of corticoste-
roid dose, therefore a gradual dose reduction
is recommended for the patient. They may be
induced by drugs other than the drug initially
causing the symptoms. In patients who have
had DRESS, an increased risk of developing
autoimmune diseases, including autoimmune
thyroiditis, vitiligo, systemic lupus erythemato-
sus and type 1 diabetes, has also been report-
ed, so patients should be closely monitored for
the occurrence of these diseases in subsequent
years [20-23]. Due to the great heterogeneity
of clinical symptoms of DRESS, the decision
on the intensity of treatment is based on the
assessment of skin and internal organ involve-
ment. Patients without clinical, laboratory or
imaging evidence of organ involvement may be
treated symptomatically with topical cortico-
steroids. Additionally, to alleviate symptoms,
antihistamines and emollients may be consid-
ered in treatment. In case of the presence of
organ changes, oral preparations of predni-
sone are used, until clinical improvement and
normalization of laboratory parameters are
achieved, at an initial dose of 0.5 to 1 mg/kg
per day, gradually reduced over 8-12 weeks. In
severe cases, intravenous methylprednisolone
(250 to 500 mg per day for two to four days) is
recommended, followed by conversion to oral
steroid [24]. Most patients with DRESS syn-
drome return to full health within a few weeks
to a few months after discontinuation of the
drug. Also in the described case, renal function
recovery was observed (serum creatinine con-
centration after 2 months — 1.08 mg/dL, eGFR
64 mL/min/1.73 m ), and serum uric acid con-
centration remained in the range of 4-5 mg/dL.
In the described case, hypouricemic treatment
was not continued; in patients requiring fur-
ther treatment, due to exclusion of allopurinol
from further use other drugs lowering the uric
acid level can be considered, e.g. febuxostat
(liver metabolism), especially in patients with
impaired renal function [25]. According to the
ACR 2020 guidelines (American College of
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Rheumatology), treatment can be extended
with uricosuric drugs - probenecid, benzbro-
marone, sulfinpyrazone, which however require
preserved renal excretory function and which,
unfortunately, are not available in Poland. In
the next step, in case of their ineffectiveness,
pegloticase can be included. Flozins and some
sartans (losartan, irbesartan) [26] used for
nephroprotection in patients with chronic kid-
ney disease with albuminuria also have hypouri-
cemic potential. Drugs that should be avoided,
i.e. those increasing uric acid level, are acetyl-
salicylic acid and loop and thiazide diuretics.
According to a recent systematic review
regarding DRESS syndrome with kidney
manifestations, most of 71 cases identified in
the literature were associated with antibiotics
(34%) — most commonly vancomycin (24%)
— xanthine oxidase inhibitors (15%) and anti-
convulsants (11%). The kidneys were the only
visceral organ affected in 21% of cases, while
both liver and kidneys were involved in 54%
of patients. AKI was the predominant kidney
manifestation, occurring in 96% of cases, with
anuria in 4% of cases, and need for temporary
renal replacement therapy in 30% of cases. Iso-
lated proteinuria or hematuria were found only
in 4% of patients. However, almost all patients
recovered full kidney function, confirming an
overall favorable prognosis despite the initial
severity of the disease. Mortality in described

cohort was 13%, which is higher than previ-
ously reported, and was negatively associated
with female sex (22.6% vs. 5%). Factors such
as class of medication taken, latency period or
pre-existing kidney disease did not correlate
with higher mortality rates [27].

CONCLUSIONS

DRESS syndrome is a rare but potential-
ly fatal hypersensitivity reaction that requires
rapid diagnosis and early treatment. In the di-
agnosis, a detailed medical history is essential,
in which the first thing to pay attention to is the
dynamics of the symptoms and their temporal
correlation with the introduction of a new,
syndrome inducing drug. Characteristic skin
changes with accompanying peripheral blood
eosinophilia are particularly helpful in mak-
ing the diagnosis. In the described case, typical
symptoms: fever, extensive skin changes with
eosinophilia, increased liver enzyme activity,
biochemical signs of kidney damage and the
correlation between symptoms and initiation
of allopurinol treatment allowed for a quick
diagnosis (5 points on the RegiSCAR scale),
initiation of proper treatment and achieve-
ment of complete remission.
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Professor Stewart Cameron (1934—2023)
— The Legend. In Memoriam

It was in the second half of the 20" century when the
first clinics and societies of nephrology started to
spring across Europe, triggering the intensive devel-
opment of the new medical specialty which had just
emerged from internal medicine. The process had

INTRODUCTION

After World War II, a new field of medi-
cine, known as nephrology, started to emerge
from the more general internal medicine.
At the forefront of the process were many
outstanding figures, among whom was the
world-famous British professor — Stewart
Cameron.

Stewart Cameron established modern ne-
phrology at Guy’s Hospital. London following
in the footsteps of one of his heroes, Richard
Bright, the 19" century Guy’s physician who
was one of the first influential figures in the
study of kidney disease. Cameron’s impact on
Guy’s was formidable, but so much more was
his influence on nephrology throughout the
UK and across the world. He was one of the
world’s leading nephrologists in the second
half of the 20™ century. His supreme gifts of
intelligence, articulacy and leadership were
matched by his innate modesty and his unen-
ding concern for the careers of others.

John Stewart Cameron (but always
known as Stewart) was born on 5 July 1934 in
Aberdeen, Great Britain, where his father was
in the merchant navy, but the family moved
to London in 1946 where his father worked in
film production at Ealing Studios. Stewart was
a gifted draughtsman (as had been his father)

its outstanding leaders, among whom was Profes-
sor Stewart Cameron, who died in July 2023. This
paper is a short attempt to summarise S. Cameron’s
achievements.

Key words: history of nephrology, giants in
nephrology, Stewart Cameron

and for a time considered going to art school
but instead decided to pursue a career in me-
dicine. At first he planned to return to Aber-
deen University to study, however differences
in school qualifications between England and
Scotland meant this was not straightforward,
so instead he entered Guy’s in 1953 (Fig. 1).

He got 1*t Class Honours in an intercala-
ted BSc in physiology, and from then on was
determined to be a clinician scientist. He gra-
duated MB BS with Distinction in 1959. Unsu-
re at first the branch of medicine he would
pursue, Professor John Butterfield at Guy’s
became his mentor, and he began to study
diabetes. But nephrology had grabbed his in-
terest, not least when he read The Kidney:
Structure and Function in Health and Disease
(1951) by Homer Smith which was the brilliant
definitive book on renal physiology at the time.
Butterfield arranged for him to go to Cornell
University, New York supported by a Fulbri-
ght Scholarship to work in nephrology with E
Lovell ‘Stretch’ Becker and Robert F Pitts. Be-
fore he went, he and John Trounce, a clinical
pharmacologist, had already established at
Guy’s the beginnings of a renal unit, including
dialysis for acute renal failure [1].

After his time in New York he was deter-
mined to make nephrology his career. He re-
turned in 1963 as Lecturer in the Department



Figure 1. John Stewart Cameron (photo Janusz Ostrowski)

of Medicine at Guy’s, and wrote his MD thesis
on glomerular permeability to proteins in the
nephrotic syndrome, based on his work at Cor-
nell. From 1967 he was Senior Lecturer in Me-
dicine at Guy’s, then Professor of Renal Me-
dicine in 1974, and from 1975 Director of the
Clinical Sciences Laboratories at Guy’s. He
held both these positions until his retirement.
This was an exciting time to be a nephro-
logist. People with irreversible kidney failure
(a uniformly fatal condition until then) were
becoming treatable; the possibility loomed
of giving them even years of extra life thro-
ugh dialysis treatment or a kidney transplant.
While in New York Cameron had seen some-
thing of these emerging techniques, but they
were only just beginning in the UK, and it was
clear that they were complex and demanding
— both for patients and doctors. The work
required practicality and passion, and could
only be delivered successfully by those willing
to commit their emotional and intellectual
energy unstintingly. Cameron had found his
metier, and from the mid-1960s he set off to
establish a renal unit at Guy’s, which had been
selected by the Department of Health as one
of several pilot dialysis units being trialled in
the UK. Recognising from the beginning that
a chronic dialysis programme on its own car-
ried the risk of unsustainable growth as more
and more patients began treatment, he reali-

sed that the ideal strategy was to develop in
parallel a kidney transplantation programme.

He was joined by Chisholm Ogg, at first
his registrar, and soon his consultant col-
league. Together they built a unit which set
the standards, and became well known far
and wide. Collaborative teamwork was the
watchword. All were partners in the kidney
family — patients and staff alike. Nurses,
technicians, dietitians and many others knew
they were respected members of the team and
responded to the responsibility and autonomy
they were being given. First names were the
norm, far from the tradition of the time. Such
team working was innovative and unique to
nephrology at the time, now it is everywhere
in medicine.

The work was all-consuming - their suc-
cess meant patients requiring treatment for
kidney failure came flooding in. They were
even treating children as well as adults until
Cyril Chantler joined them as a paediatric ne-
phrologist in the early 1970s. Cameron descri-
bed just how exciting it was in those early days,
every day bringing a new challenge, a new op-
portunity - so much to learn, so much to do.
They were giving it everything but there was
a price. A hepatitis epidemic swept through
the Guy’s renal unit in 1969, and Cameron
himself was for a time severely ill with hepa-
titis B.
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Figure 2. John Stewart Cameron receiving an award for scientific achievements from the President of ERA-EDTA Prof. Raymond
Vanholder during the ERA-EDTA Congress in Paris, France in 2012 (Photo Janusz Ostrowski)

But the Guy’s unit flourished and grew,
many more joined the staff, and soon the unit
had an international reputation, receiving visi-
tors from all over the world.

Developing the Guy’s unit would be a ca-
reer high for many, but Cameron was just be-
ginning.

He was always determined that Guy’s
would be a place where research flourished
alongside clinical work. He had an encyclopa-
edic knowledge of the whole of kidney disease,
but it was in the study of glomerulonephritis,
immune-mediated kidney disease, he especial-
ly made his mark. Following in the tradition
of Richard Bright, Cameron recognised the
importance of longitudinal study of personal-
ly observed cases as the means to understand
how disease progresses. Alongside clinical
observation Bright had used the best availa-
ble material for laboratory study — in his case
only autopsy kidneys (some of Bright’s which
studied are still in the Guy’s Museum). Along-
side clinical observation Cameron could use
the insights now being provided by the study
of kidney biopsies, as well as new serological
tests, for example tests of lupus and for com-
plement activation.

He became a world leader in the study
of the natural history of glomerular disease.
He made outstanding contributions in glome-
rulonephritis, nephrotic syndrome, and lupus

Renal Disease and Transplantation Forum 2023, vol. 16, no. 2

nephritis, as well as renal transplantation in
adults and children. He was also an authority
on altered urate and purine metabolism and
their impact on the kidney, working with Anne
Simmonds. He wrote fluently, and in the end
his published output was formidable: more
than 450 research papers, over a hundred
book chapters, and a dozen books large and
small. He was a founding editor of the Oxford
Textbook of Clinical Nephrology now in its 4"
Edition [2].

And he lectured brilliantly. When Came-
ron went to the rostrum, he commanded your
attention. He became a ubiquitous presence at
national and international meetings on glome-
rulonephritis. If you saw his name was not on
the programme, your heart sank a little becau-
se you knew that without him the meeting wo-
uld generate less energy, less intellectual force,
less joie de vivre.

Clinician and researcher, that would be
a career high for most, but Cameron still had
so much more to give. Ideally suited he was
soon drawn into leadership in the kidney world
beyond Guy’s — becoming President not only
of the Renal Association in the UK, but also
of EDTA-ERA and the International Society
of Nephrology. In the early 1990s he even al-
lowed himself to be president of both the Re-
nal Association and the ISN at the same time
— an impossible workload for anyone less gi-



Figure 3. Stewart Cameron with his wife, Alison, during the IAHN Congress in Wieniec-Zdroj, Poland in 2017 (Photo Grzegorz

Gtowczynski)

fted or committed [3]. Back in 2012, during the
ERA-EDTA Congress in Paris, France, he re-
ceived an award for outstanding achievements
in the field of science (Fig. 2). S. Cameron also
played a very active part in the International
Association for the History of Nephrology
(IAHN), whose honorary member he became
in 2013 during the congress in Patras-Olympia,
Greece.

His international leadership was not just
titular, he did not sit at home directing traf-
fic, he travelled the world teaching in many
different settings, and especially encouraging
the emergence of nephrology in low resour-
ce countries. With his gift for friendship and
his unrelenting energy, he was a much-loved
mentor to hundreds of nephrologists, many of
whom came from abroad to Guy’s and then re-
turned to their own countries.

But it is more than the sum of all this work
for which he should be remembered. Rather It
is for the way he bore all his gifts. His complete
lack of self-importance, despite his remarkable
talents, his enthusiasm for the work of others,
his encouragement of those many he mento-
red whose names and personal circumstance
he never forgot — it is these for which he is
most loved.

Cyril Chantler described him best: ‘Ste-
wart was the most curiously intelligent doctor
I have ever known. We used to say at Guy’s

if you wanted to know something about any-
thing you had to go the library....... or better
still..... ask Stewart.” Any conversation with
him was a delight, a chance to learn. He was an
extraordinary multilingual polymath, he read
widely and voraciously. It seemed he knew
more than anyone about everything - especial-
ly nephrology, and the history of nephrology.
But equally about the poet John Keats (who
had been a Guy’s medical student), and rock
climbing, and Gaelic poetry, and history, and
wildlife, and so much more. Yet he was never
grand about it, he simply loved knowledge, and
loved sharing it.

Unusually for those days he had mar-
ried and had two children while still a medical
student, a choice somewhat frowned upon at
the time by the Guy’s establishment, some of
whom wrongly suggested to him it might ham-
per his career development. Margot was a per-
fect foil and partner for him, and she joined
him regularly on his nephrology travels.

When still at the height of his powers,
he was forced to retire early from clinical and
academic work following complications after
urgent cardiac surgery. He retired to the beau-
tiful hill country of Cumbria in north west En-
gland, and though dogged subsequently by ill
health he continued to write energetically across
the range of his interests (including for example
an extensive history of the Ross of Mull) and
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immersing himself in village life. When Margot
developed dementia, he cared for her devote-
dly at home until her death. Emerging from
his bereavement, he in due course found great
happiness with Alison (née Russell) whom he
met again forty three years after she had been
a ward sister at Guy’s. Together they had writ-
ten in 1971 the first book on nursing aspects of
renal disease, dialysis and transplantation; they
married in 2018 (Fig. 3) [4].

CONCLUSION

John Stewart Cameron passed away on
30t July 2023 at the age of 89. He had bestrid-
den the world of nephrology. Once in a ge-
neration comes such a doctor whose natural
gifts, intellect, energy, and modesty put them
head and shoulders above us all. Greatness
borne so lightly is a wonderful thing.
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