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Abstract. Dialysis-dependent acute kidney injury (AKI-D) in elderly patients with
chronic comorbidities is typically associated with poor renal prognosis. Reports of
repeated recovery after multiple AKI-D episodes are rare.

In this case, we describe a 75-year-old woman with hypertensive nephropathy who
experienced three distinct episodes of AKI-D over five years. The first episode occurred
in 2021 in the setting of a hypertensive crisis with oliguria and severe azotemia, requiring
eight sessions of hemodialysis. The second episode followed COVID-19 vaccination and
excessive use of nonsteroidal anti-inflammatory drugs (NSAIDs), leading to 14 sessions
of hemodiafiltration. The third episode developed in 2025 after a COVID-19 infection
and concomitant antibiotic and NSAID therapy, again requiring temporary kidney
replacement therapy. Remarkably, in each instance, the patient regained sufficient
kidney function to discontinue hemodialysis, with recovery documented at serum
creatinine levels of 97 umol/L, 115.8 umol/L, and a current value of 147.3 umol/L,
corresponding to an estimated glomerular filtration rate of 32 mL/min/1.73 m?. At
discharge after the first episode of AKI, the condition was assessed as CKD stage 5 (eGFR
13 mL/min/1.73m2), and an arteriovenous fistula was created, but kidney function fully
normalized within the next two weeks. Vascular access was complicated by aneurysmal
dilation of an arteriovenous fistula, necessitating surgical closure.

This case highlights the potential for renal recovery even in elderly patients with
comorbidities and raises important considerations regarding prognostic evaluation,
nephrotoxic medications, and vascular access management.

Keywords: acute kidney injury, renal recovery, hemodialysis, hypertensive
nephropathy, elderly, case report.
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Tersna Ocrtanenko, Banepia Mapuenko, Anina I'onosanosa, Mapk JIuBUHCHKHUIA

Tpupa3sose BiaHOBJIeHHSA (DYHKIiI HUPOK MicCJisl iaJ1i3-3aJ1€2KHOr0 rOCTPOro
MOIMKO/?KEHHSA HUPOK Y 75-pivyHO] NAIIEHTKH 3 TinepTeH3uBHOI0 HedponaTiero:
KJIHIYHWIA BUNIAJO0K 3 I’ ATUPIYHUM CIIOCTEPEKEHHAM

Menuunuii neHtp TOB «HedpoueHTp», M. 3anopixcks, YkpaiHa

Pe3stome. Jianiz-3anexncne cocmpe nowkooxucenns Hupox (I'IH) y aimuix nayienmie 3 XxpoHiuHuMU KOMOPOIOHUMU
CMaHaMU 3a38UMail AcOUIIOEMbCS 3 HeCHPUAMAUBUM npoeHo30M. [loemopre 8i0H06AeHH PYHKUIT HUPOK NICAS KINbKOX
enizodie dianiz-3anexncnoeo I'ITH onucyemoscs Had3eu4aiino pioko.

Ilpedcmasaeno kainiunuii 6unadok 75-piunoi JciHKU 3 einepmeH3UBHOI0 Hedhponamicro, y AK0i NPOmMsa2oM n’amu
POKi6 8idbynocst mpu okpemi enizodu diariz-zanrexcroeo T'IIH. Ilepuuii enizod y 2021 poui pozeurnyecs na mai einepmen-
3UBHO20 KPU3Y 3 0Ai2YPIEI0 Ma MANCKOK A30MeMI€io, uo nompedysano nposedeHHs 8ocomu ceciti 2emodianizy. Jpyeuii
enizo0 sunuk nicaa eakyunayii npomu COVID-19 ma nadmiprno2o 3acmocysants HecmepoioHUX npomu3andibHux 3a-
cobie (HI133), y 36’a3Kky 3 uum nposederno 14 ceciii eemodiagpinompauii. Tpemiii enizo0, axuii pozeunyecs y 2025 poui
nicas ingixysanns COVID-19, npuitomy HII33 ma cynymusoi anmubiomukomepanii, 3108 hompe0y8ag mum4acosoi
Hupkoeoi 3amicuoi mepanii. I[Ipumimuo, wo 6 ycix mpvox enizodax 6i03Hauanocy iOH08AeHHs QYHKUII HUPOK 00 pie-
Hsl, 00OCMAamMHb020 0451 NPUNUHEHHS NIKYBAHHS 2eM00ianizoM: NOKA3HUKU CUPOBAMK08020 KpeamuHiny cmanoguiu 97
mrmonv/a, 115,8 mxmonv/n ma 147,3 mxmonsv/n (weudxicmo kaybourxoeoi inempauii 32 ma/xe/ 1,73 m2), 6ionosiono
0o koxcHoeo enizody. Ha momenm sunucku nicas nepuioco enizody I'lIH, cman 6y posyinenuii sx XXH V (ILHKD 13 ma/
xe/1,73m%) ma copmosarno apmepiosenosny gicmyny, are npomsazom 060X MUNCHIE PYHKIYIA HUPOK NOGHICMIO HOPMA-
aizysanace. Cyounuil docmyn yCKAaOHUBCS (POPMYBAHHAM AHEEPUMAMUYHO20 POUUPEHHS, W0 nompedyeano xipypeiu-

HO020 3aKpumms.

Haesedenuii 6unadok demoncmpye nomenyian 8i0H08AeHHs PYHKYII HUPOK HABIMY Y AIMHIX NAUIEHMIG 3 KOMOD-
OiOHUMU cMaHamyu ma NOPYULYE 8aMNCAUBE NUMAHHS W000 NPOSHOCMUYHOI OUIHKU, 3ACMOCY8AHHS HePOMOKCUMHUX Ai-
Kapcokux 3aco0ie i 00epeicHo2o NAaHy8aHHs BOPMYBAHHS CYOUHHO20 OOCHYNY.

KnrouoBi ciioBa: ecocmpe nowikooicenns HUpoK, 8i0H08AeHHs (YHKUIT HUPOK, 2em00iani3, 2inepmen3uena Heghpo-

namis, AimHi nayieHmu, KAIHIYHUL 8UNAOOK.

Introduction. Severe acute kidney injury (AKI)
requiring kidney replacement therapy (KRT) is associ-
ated with high short-term mortality and an increased
risk of transition to end-stage kidney disease (ESKD),
especially among elderly patients with cardiovascular
and metabolic comorbidities [1, 2]. Recovery of kidney
function sufficient to discontinue dialysis after dialysis-
dependent AKI (AKI-D) is possible but occurs in a
minority of cases, with reported rates varying between
20% and 40% depending on age, baseline renal status,
etiology of injury, and duration of RRT [1, 3].

In elderly patients, renal recovery is particularly
uncommon due to reduced nephron reserve, higher
burden of comorbidities, and increased susceptibility
to nephrotoxic insults [4, 5]. Moreover, once dialysis
is initiated in this population, clinicians often assume
an irreversible trajectory toward ESRD, and vascular
access planning is usually directed toward long-term
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hemodialysis [6]. However, such assumptions may un-
derestimate the potential for renal resilience in selected
individuals.

Another important aspect is the cumulative impact
of recurrent kidney injury. Repeated AKI episodes are
associated with accelerated progression of chronic kid-
ney disease (CKD) and increased mortality [7, 8]. The
probability of renal recovery declines with each subse-
quent episode, and recurrent AKI has been identified as
an independent risk factor for ESKD [7, 9]. Against this
backdrop, the case we present is noteworthy: a 75-year-
old woman with hypertensive nephropathy who expe-
rienced three discrete episodes of AKI-D within five
years, yet regained sufficient kidney function to discon-
tinue dialysis after each episode.

Case presentation. The patient was followed be-
tween 2020 and 2025. She had a history of traumatic
brain injury in 2016, arterial hypertension, first diag-
nosed in September 2020, hypertensive heart disease,
and a transient ischemic attack in 2020. She reported no
history of diabetes, chronic kidney disease, or prior kid-
ney dysfunction before 2021. She was not under regular
nephrology follow-up until the first AKI episode. Her
long-term medications included occasional antihyper-
tensives (berlipril intermittently) but no nephrotoxic
drug use until 2021.
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In 2020, urinalysis and serum creatinine were in the
reference ranges, with no proteinuria or azotemia docu-
mented. Blood pressure was elevated (=160 mmHg) and
treated inconsistently.

In May 2021, the patient presented with a hyper-
tensive crisis (blood pressure 170—180/90 mmHg) and
neurological complaints, including imbalance and diz-
ziness. Laboratory tests revealed a rapid deterioration
of kidney function with serum creatinine rising to 743
umol/L, blood urea nitrogen 31 mmol/L, and oliguria
(urine output 0.4 L/day). She developed symptoms of
uremic intoxication, including nausea, vomiting, and
anorexia. She was admitted to a nephrology depart-

ment, and urgent hemodialysis was initiated. A total
of eight sessions were performed between June 5 and
June 18, 2021. Her clinical condition improved, diure-
sis increased to over 2 L/day, and serum creatinine de-
creased to 321 umol/L. She was discharged on June 23,
2021, with recommendations for nephrology follow-up.
At the time of discharge, she was labeled as having CKD
stage 5 (estimated glomerular filtration rate, eGFR 13
mL/min/1.73m?), and future preparedness, an arterio-
venous fistula (AVF) was surgically created in the left
cubital fossa. However, within the next two weeks, her
kidney function surprisingly normalized, with creati-
nine 97 umol/L documented in July 2021 (Table 1).

Table 1
Longitudinal changes in hematological and biochemical parameters during recurrent AKI episodes
Date Hb ESR Creatinine Urea Uric Acid K eGFR
(g/L) | (mm/h) (umol/L) (mmol/L) (umol/L) (mmol/L) | (mL/min/1.73m?)
30.05.2021 121 14 456.8 18.0 — 8.0 8
05.06.2021 117 36 743.1 31.0 686.1 7.1 5
23.06.2021 100 12 3214 19.6 487.2 3.7 13
06.07.2021 114 10 97.2 6.1 339.6 4.2 54
16.11.2021 — — 665.0 46.9 — 4.1
21.11.2021 97 36 894.2 30.2 - 42 4
14.12.2021 95 32 278.7 18.2 436.5 4.0 15
21.12.2021 97 30 198.3 12.8 — 4.2 23
04.01.2022 98 16 115.8 8.9 387.0 4.6 44
10.04.2024 121 8 116.7 8.5 345.0 4.5 43
07.02.2025 119 11 118.9 8.2 — 4.2 41
13.04.2025 120 18 1210.3 47.8 — 5.3 3
21.04.2025 — — 269.1 11.1 - 4.5 15
03.06.2025 121 10 145.4 9.3 408.0 5.0 32
06.08.2025 119 15 147.3 9.5 380.0 4.6 32

The second episode occurred in November 2021,
shortly after receiving a COVID-19 vaccination (Coro-
naVac 0.5 mL). To control post-vaccination fever, she
ingested excessive doses of nonsteroidal anti-inflam-
matory drugs (NSAIDs). Within days, she developed
weakness, nausea, and vomiting. Laboratory analysis
showed creatinine rising to 665—894 pmol/L and urea
47 mmol/L, though urine output remained >1 L/day.
On November 18, 2021, kidney replacement therapy
(KRT) was restarted, this time with hemodiafiltration
(HDF). She underwent 14 procedures until December
22, 2021. During this period, she received antihyper-
tensive therapy, anemia management, and correction
of calcium-phosphate disturbances. Kidney function
improved, with creatinine decreasing to 198 umol/L by
late December and further to 115.8 pmol/L by Janu-
ary 2022. She discontinued dialysis and was classified as
CKD stage 3b.

Between 2022 and early 2025, the patient remained
clinically stable. Blood pressure was well controlled at

120—130/80 mmHg, and creatinine remained around
115-118 pmol/L (eGFR 41—44 mL/min/1.73m?2),
consistent with CKD stage 3b. In April 2024, she re-
ported no symptoms and was managed on oral antihy-
pertensives. However, vascular access complications
emerged: in February 2025, duplex ultrasound of the
AVF demonstrated aneurysmal dilation of the outflow
vein up to 22 mm in diameter with very high blood flow
(3139 mL/min). Because her kidney function was stable
and dialysis-independent, the fistula was surgically li-
gated on March 11, 2025.

The third episode of AKI occurred in April 2025,
when the patient contracted COVID-19 with fever and
acute bronchitis. She received antibiotic therapy (spe-
cific agents not documented) and repeatedly self-ad-
ministered NSAIDs for fever and headache. One week
later, she experienced worsening weakness, nausea, and
urine output declining to 0.6 L/day. Upon admission,
serum creatinine had risen sharply to 1210 umol/L, with
urea 47.8 mmol/L and serum potassium 5.3 mmol/L.
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A double-lumen dialysis catheter was placed in the left
subclavian vein, and KRT was resumed with eight HDF
sessions between April 15 and May 1, 2025. Her clini-
cal status improved steadily, and diuresis normalized.
The central venous catheter was removed on May 2,
2025. By June 2025, creatinine stabilized at 145 umol/L
with an eGFR of 32 mL/min/1.73m?2, corresponding to
CKD stage IIIb.

Thus, over a five-year follow-up, the patient expe-
rienced three severe AKI episodes, each necessitating
temporary hemodialysis, yet recovered kidney function
sufficiently to discontinue KRT every time.

Discussion. This case illustrates several unusual
and clinically important aspects of AKI in an elderly
patient. The most striking feature is the repeated recov-
ery of kidney function following three separate episodes
of AKI-D within a five-year period. Such recoveries are
rare in elderly populations, particularly when AKI is su-
perimposed on chronic comorbidities such as hyperten-
sive nephropathy and cardiovascular disease.

Recovery from AKI-D is variable and depends on
age, baseline kidney function, etiology of injury, comor-
bid conditions, and the duration of KRT. Cohort stud-
ies suggest that only 20—40% of patients with AKI-D
regain sufficient kidney function to discontinue dialysis
[10]. In elderly patients, recovery is even less frequent
due to diminished nephron reserve, vascular disease,
and heightened vulnerability to nephrotoxins [1, 5, 9].
Our patient not only recovered after a single episode
of AKI-D but also achieved functional recovery after
three distinct episodes, each time reaching serum creat-
inine levels consistent with moderate CKD. Following
her most recent AKI-D, a creatinine concentration of
147 umol/L corresponded to CKD stage 3b, reflecting
an age-related decline in eGFR (32 mL/min/1.73 m?).
This outcome contrasts with the expected course in
comparable patients, where even one AKI-D episode
often results in progression to ESKD.

Recurrent AKI is increasingly recognized as a
major contributor to CKD progression and mortality.
In the large population-based study by Holmes et al.,
29.3% of patients with AKI experienced a second epi-
sode, 9.9% a third, and 4.0% four or more episodes [7].
Importantly, outcomes worsened with each recurrence:
30-day mortality was significantly higher in patients
with multiple episodes compared to those with a single
event (31.3% vs. 24.9%, P < 0.001). Similarly, recovery
to baseline kidney function after 30 days was more likely
following a single episode (83.6%) than after recurrent
episodes (77.8%, P < 0.001). The likelihood of another
AKI also increased progressively with each successive
episode, rising from 31.0% after the first episode to over
50% after the third and fourth episodes.

It should be noted that most recurrent episodes
tend to occur within the first six months after the index
event, reflecting persistent vulnerability during this pe-
riod [11]. In our patient, the second AKI-D developed
approximately six months after the first, consistent with
this expected high-risk window. However, the third ep-

isode occurred only after a prolonged three-year inter-
val of stability with near-normal kidney function. This
atypical course suggests that her later episode was not
simply the result of ongoing intrinsic decline, but rather
the consequence of a distinct acute trigger.

Each episode in this patient had a clear precipi-
tant: hypertensive crisis, excessive NSAID use after
COVID-19 vaccination, and COVID-19 infection with
concomitant antibiotics and NSAIDs. Both NSAID
use and COVID-19 infection reflect common and po-
tentially preventable causes of AKI [12, 13]. NSAIDs,
in particular, are strongly nephrotoxic in the elderly,
especially when combined with infection or volume
depletion [14]. COVID-19 itself has been shown to pre-
cipitate AKI in older adults through direct viral injury,
systemic inflammation, and hemodynamic instability,
frequently worsening outcomes, with reported mortal-
ity rates approaching 50% [15, 16].

The case also highlights challenges in vascular ac-
cess management. Following the first AKI-D episode,
an AVF was created in anticipation of future dialysis
dependence. However, the patient repeatedly regained
kidney function, and the AVF later developed ancu-
rysmal dilation, requiring surgical closure. This raises
the question of timing and the necessity of permanent
vascular access creation in patients with uncertain renal
trajectories. Early AVF creation is standard for progres-
sive CKD approaching ESKD, but in patients who may
recover after AKI-D, the risks of long-term AVF com-
plications must be weighed carefully against potential
benefits [6].

Several lessons emerge from this case. First, re-
nal resilience should not be underestimated. Although
CKD stage 3 is typically associated with factors that
reduce the likelihood of recovery, including oxidative
stress, reduced nephron reserve, chronic inflammation,
and heightened sensitivity to nephrotoxic agents [17—
19], our patient repeatedly regained kidney function
to a level sufficient for dialysis independence. This un-
expected course illustrates the variability of outcomes
in elderly CKD patients and suggests that meaningful
recovery is still possible even in the presence of mul-
tiple adverse conditions. Second, while recurrent AKI
generally carries a poor prognosis, individual trajecto-
ries may differ, as shown here. Third, strict avoidance of
nephrotoxic exposures, particularly NSAIDs, remains
essential for protecting kidney function in vulnerable
patients. Finally, vascular access planning should be
individualized, taking into account not only the risk of
progression to ESKD but also the potential for renal re-
covery.

As a single case report, these observations cannot
be generalized to the broader CKD population. Al-
though the clinical course was thoroughly documented,
the mechanisms underlying the patient’s repeated renal
recovery remain uncertain. Nevertheless, the extended
follow-up and documentation of three separate recov-
ery episodes contribute to a better understanding of the
heterogeneity of renal outcomes after AKI-D.
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Conclusions. This case illustrates that meaningful
renal recovery is possible even in elderly patients after
multiple episodes of AKI-D. Despite the presence of
CKD stage 3b and several adverse prognostic factors,
kidney function repeatedly returned to a level sufficient
for dialysis independence. The patient’s course empha-
sizes the variability of outcomes in recurrent AKI, the
importance of avoiding nephrotoxic exposures, and the
need for cautious, individualized decisions regarding
vascular access. Clinicians should remain alert to the
potential for renal resilience and avoid prematurely as-
suming irreversible dialysis dependence.
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