Hindawi

Case Reports in Nephrology

Volume 2021, Article ID 6048919, 3 pages
https://doi.org/10.1155/2021/6048919

Case Report

Highest Recorded Serum Creatinine

Christine Persaud ®,' Uttsav Sandesara,” Victor Hoa_ng,1 Joshua Tate ®,! Wayne Latack,’

and David Dado!

IDepartment of Medicine, Keesler Medical Center, Biloxi 39534, MS, USA
Department of Medicine, University of Mississippi Medical Center, Jackson 39216, MS, USA

Correspondence should be addressed to Christine Persaud; christine.k.persaud@mail. mil

Received 14 April 2021; Revised 29 September 2021; Accepted 5 October 2021; Published 14 October 2021

Academic Editor: Anja Haase-Fielitz

Copyright © 2021 Christine Persaud et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Serum creatinine is a commonly used laboratory marker to assess kidney function; however, there has not been an established level
of serum creatinine to predict mortality. After extensive literature review, we present a case of the highest recorded serum
creatinine of 73.8 mg/dL in a 23-year-old male with the history of pediatric deceased donor kidney transplant (DDKT). He initially
presented with uremia and signs of acute renal allograft failure after two months of immunosuppressive medication non-
adherence, ultimately requiring emergent hemodialysis, which was complicated by new onset seizures. This was the patient’s
fourth episode of late acute rejection and emphasizes the need for education of immunosuppressant adherence and periodic
monitoring of renal function in high-risk patients. Though there is no known creatinine level incompatible with life, this patient

appears to have the highest known serum creatinine in a uremic patient on record.

1. Introduction

Serum creatinine is a commonly used laboratory measure-
ment to gauge renal function in clinical practice. Creatinine is
a byproduct of the metabolism of creatine in skeletal muscle
and dietary meat intake [1]. It is freely filtered across the
glomerulus, and there is additional creatinine secretion in the
proximal tubule of the nephron via organic cation secretory
pathways [2]. Therefore, serum creatinine is a reflection of
glomerular filtration rate, creatinine secretion in the renal
tubule, creatine intake, and baseline skeletal muscle mass.
Creatinine is also known to vary by gender and race, with
average values of 1.14mg/dL in men and 0.93mg/dL in
women in the United States [3]. The previously highest serum
creatinine reported was 53 mg/dL [4]. In current clinical
practice, there remains uncertainty regarding the role of
serum creatinine and mortality, specifically in the context of
the degree of creatinine elevation. We present a case of acute
renal allograft rejection with the highest serum creatinine
reported in previous literature.

2. Case Presentation

We report a 23-year-old African American male with a
medical history of pediatric DDRT secondary to left-sided
dysplastic kidney and right-sided obstructive uropathy. He
presented to the emergency department with a one-week
history of decreasing urine output, increased shortness of
breath, generalized weakness, and nausea. He initially re-
ceived his DDKT in 2010, which has been complicated by
multiple episodes of both acute T cell-mediated and acute
antibody-mediated rejection. The patient admitted to a two-
month history of immunosuppressive medication non-
adherence with tacrolimus, mycophenolate, and prednisone.

Physical examination revealed a young male, in no
distress, weighing 142 pounds. He had a blood pressure of
153/102mmHg and a heart rate of 77 beats/min. Exam
findings are as follows: pale conjunctiva, lungs clear to
auscultation, regular heart rate and rhythm, active bowel
sounds, no abdominal tenderness, and no focal neurological
deficit. Admission labs included a serum creatinine of
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64.6 mg/dL (0.67-1.17mg/dL) with a blood urea nitrogen
(BUN) of 212mg/dL (6-20 mg/dL), which increased to a
serum creatinine of 73.8 mg/dL and BUN of 244 mg/dL prior
to initiation of emergent dialysis. Serum chemistry included

sodium  137mmol/L  (136-145mmol/L),  potassium
6.0mmol/L  (3.5-5.1 mmol/L), chloride 98 mmol/L
(98-107 mmol/L), total carbon dioxide 7 mmol/L

(22-29 mmol/L), glucose 68 mg/dL (74-106 mg/dL), and
phosphorus 14.7 mg/dL (2.7-4.5 mg/dL).

The patient was initiated on emergent dialysis via a
temporary dialysis catheter. Dialysis was complicated by new
onset of seizures, initially thought to be secondary to dialysis
disequilibrium syndrome. An electroencephalogram (EEG)
was performed showing right temporal spikes epileptiform
discharges with intermittent slow waves lateralized to the
right hemisphere. Patient was thought to have epilepsy with
initial seizure exacerbation secondary to severe metabolic
derangements in setting of acute renal failure and severe
azotemia. He was initiated on daily levetiracetam with
resolution of seizures.

Patient received continuous renal replacement therapy
(CRRT) while in the intensive care unit. After stabilization of
his acute medical issues, a tunneled dialysis catheter was
placed in his right internal jugular vein prior to discharge.
Ultimately, the patient was diagnosed with renal allograft
failure secondary to medication nonadherence and was
discharged home on intermittent hemodialysis with im-
provement in serum creatinine to 23.8 mg/dL and BUN of
76 mg/dL at time of discharge, after completion of four
hemodialysis sessions.

3. Discussion

This case demonstrated a record high serum creatinine of
73.8 mg/dL based on our review of previous literature [4-7].
Currently, there is not a known effect of creatinine levels on
human physiology or survivability [5]. Even with its inherent
limitations, previous studies have explored the relationship
between increased serum creatinine and mortality. In a
prospective population-based study of people >65 years old,
11.2% of the population had an elevated serum creatinine
(>1.5mg/dL in men and >1.3 mg/dL in women) which was
associated with a higher overall mortality (76.7 vs. 29.5/
1000 years) [8]. In a retrospective study of hospitalized
patients, very low serum creatinine admission value of
<0.4mg/dL was significantly associated with increased
mortality, exceeding the risk related to a creatinine value of
>1.5mg/dL [9].

This patient had elevated creatinine secondary to acute
renal allograft rejection. Acute allograft rejection is a
functional deterioration of the allograft caused by specific
pathologic changes due to recipient’s immune system rec-
ognizing nonself-antigens from the allograft [10]. Typically,
such rejection leads to subsequent rise in serum creatinine
indicating substantial histological damages without signifi-
cant symptom manifestation [11]. The long-term function of
a renal allograft is associated significantly with acute re-
jection episodes, especially late acute rejections [12]. Late
acute rejections occur greater than 3 months after transplant,
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and this case represented the patient’s fourth episode of
such. In a previous historical cohort study, the late acute
rejection group was shown to have the highest amount of
graft loss when compared to the no rejection and early acute
rejection groups [12]. This patient was ultimately diagnosed
with renal allograft failure and remained dialysis dependent
after discharge.

Our patient showed minimal symptoms initially, likely
related more to azotemia and metabolic derangements
rather than the elevated serum creatinine level. Chronic
kidney disease (CKD) symptoms typically do not manifest
until KDIGO CKD stages IV and V [13]. Chronic kidney
disease is commonly detected by routine urine testing and
labs, as it initially can present asymptomatically [13]. This
case demonstrates the importance of periodic lab evaluation
to assess kidney function in high-risk renal patients and the
need for counseling on the importance of medication ad-
herence. There is no known creatinine incompatible with
life, and this patient appears to have the highest survivable
serum creatinine recorded in the medical literature.

Disclosure

The views expressed in this material are those of the authors
and do not reflect the official policy or position of the U.S.
Government, the Department of Defense or the Department
of the Air Force.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] A. S. Levey, R. D. Perrone, and N. E. Madias, “Serum cre-
atinine and renal function,” Annual Review of Medicine,
vol. 39, no. 1, pp. 465-490, 1988.

[2] O. Shemesh, H. Golbetz, J. P. Kriss, and B. D. Myers,
“Limitations of creatinine as a filtration marker in glomer-
ulopathic patients,” Kidney International, vol. 28, no. 5,
pp. 830-838, 1985.

[3] C. Jones, G. McQuillan, J. Kusek et al., “Serum creatinine
levels in the US population: third national health and nu-
trition examination survey,” American Journal of Kidney
Diseases, vol. 32, no. 6, pp. 992-999, 1998.

[4] A. A. Asif, H. Hussain, and T. Chatterjee, “Extraordinary
creatinine level: a case report,” Cureus, vol. 12, 2020.

[5] A. C. Storm, N. L. Htike, D. A. Cohen, and R. L. Benz, “A
surviving patient with record high creatinine,” Open Journal of
Nephrology, vol. 3, no. 4, pp. 217-219, 2013.

[6] V. Master Sankar Raj, J. Garcia, and R. Gordillo, “17 year-old
boy with renal failure and the highest reported creatinine in
pediatric literature,” Case Reports in Pediatrics, vol. 2015,
Article ID 703960, 4 pages, 2015.

[7] S. D. Abuhasna, “Highest serum creatinine ever reported,”
Hemodialysis International, vol. 17, no. 1, pp. 137-138, 2012.

[8] L.F.Fried, M. G. Shlipak, C. Crump et al., “Renal insufficiency
as a predictor of cardiovascular outcomes and mortality in
elderly individuals,” Journal of the American College of Car-
diology, vol. 41, no. 8, pp. 1364-1372, 2003.

[9] C. Thongprayoon, W. Cheungpasitporn, W. Kittanamongkolchai,
A. M. Harrison, and K. Kashani, “Prognostic importance of low



Case Reports in Nephrology

(10]

(11]

(12]

(13]

admission serum creatinine concentration for mortality in hos-
pitalized patients,” The American Journal of Medicine, vol. 130,
n0. 5, pp. 545-554, 2017.

R. Naik, Renal Transplantation Rejection, StatPearls Pub-
lishing, Treasure Island, FL, USA, 2020, https://www.
statpearls.com/articlelibrary/viewarticle/17170/.

H. Reisner, J. C. Jennette, and A. M. Hussein Gasim, “Chapter
13: pathology of medical renal disease,” in Pathology: A
Modern Case Study, McGraw-Hill, Chapel Hill, NC, USA, 2nd
edition, 2015.

M. Jalalzadeh, N. Mousavinasab, S. Peyrovi, and
M. H. Ghadiani, “The impact of acute rejection in kidney
transplantation on long-term allograft and patient outcome,”
Nephro-Urology Monthly, vol. 7, no. 1, Article ID 24439,
2015.

S. Vaidya, Chronic Renal Failure, StatPearls Publishing,
Treasure Island, FL, USA, 2020, https://www.statpearls.com/
articlelibrary/viewarticle/28357/.


https://www.statpearls.com/articlelibrary/viewarticle/17170/
https://www.statpearls.com/articlelibrary/viewarticle/17170/
https://www.statpearls.com/articlelibrary/viewarticle/28357/
https://www.statpearls.com/articlelibrary/viewarticle/28357/

