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Abstract

Case Report |

Hypokalemic nephropathy is a rare tubulointerstitial disorder due to chronic hypokalemia that can lead to serious
morphological or functional renal alterations. We report a case of a 31-year-old patient from North Africa, admitted to
the Department of Nephrology for exploration of proteinuria at 1.2g/24h associated with renal failure at 21mg/I of
plasma creatinine in a context of chronic hypokalemia around 2.5mEq/l. The nephropathy check up didn’t show anything
particular. The renal biopsy performed revealed renal tubes with vacuolation of the epithelium, with the presence of a
few hyaline casts. The interstitial tissue showed minimal fibrosis and a moderate inflammatory infiltrate composed of
lymphocytes and histiocytes, all easing the diagnosis of hypokalemic nephropathy. The patient was treated with
potassium supplementation in combination with an angiotensin converting enzyme inhibitor (ACE inhibitor). The
evolution was marked by a progressive improvement of renal function going from an glomerular filtration rate (GFR)
of 28 ml/min (at admission) to 55 ml/min after 6 months, with negativation of proteinuria. Although the hypokalemic
nephropathy seems to have disappeared, it must be considered in the face of any alteration of renal function in a context
of chronic hypokalemia. Histology is essential to confirm the diagnosis.
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INTRODUCTION

Hypokalemia is defined as a potassium
concentration below 3.5mmol/L, the most common
hydroelectrolyte disorder in clinical practice (20% of
hospitalized patients and 10-40% of patients on thiazide
diuretics) [1]. It can occur either by a cellular shift, an
increase in losses, or more rarely by insufficient nutrients
[2]. Chronic hypokalemia can lead to serious
morphological or functional renal alterations,said
hypokalemic nephropathy. Histological lesions may be
marked by renal hypertrophy, hyperplasia or atrophy of
tubular cells, fibrosis or interstitial infiltration by
macrophages and vacuolization of the renal tubular
epithelium [3, 4]. Hypokalemic nephropathy is rare and
has seemingly disappeared [5].

However, we recently received a case that we
are reporting. Our aim is to understand the
physiopathogenic mechanism involved in our patient and
to remind clinicians to always think of this pathology in
any context of chronic hypokalemia.

PRESENTATION OF THE CASE

A 31-year-old woman from North African was
referred to the department of Nephrology by her
physician for proteinuria at 1.29/24h associated with
renal failure at 21mg/l of plasma creatinine in a context
of chronic hypokalemia varying between 2.5 and
3mEg/I. Her history was marked by primary infertility (7
years of marriage) for which she was given the hormonal
treatment  (duphaston) by her gynecologist and
hypothyroidism followed for 7 years and controlled with
Levothyrox 75 mg.

The anamnesis noted an almost daily intake of
a “mixture of traditional plants” (licorice and other
unidentified plants) for years “for infertility” and self-
imposed intermittent fasting “to lose weight” (obese
patient). The patient did not report diarrhea, vomiting or
other specific symptoms. No use of diuretics or
corticosteroids found.

The clinical examination noted a blood pressure
of 120/70 mmHg, a heart rate of 84 beats/min and a
respiratory rate of 20 cycles/min. The patient was
afebrile. The weight was 116 kg with a body mass index
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of 41 kg/m2. She had no lower limb edema and nothing
particular was shown by the rest of the examination.

On biological check up, serum creatinine was
21 mg/l, that is, an estimated GFR of 28 ml/min. The
serum sodium level was 136 mg/l; serum potassium
2.6mEqg/l; the serum magnesium level 20 mg/l; the
standing aldosterone level 1183pg/ml (3.5 times the
normal value); the standing active renin level 38.9pg/ml
(normal), that is a standing aldosterone/renin ratio of
46.83 (normal); alkaline reserves 24mmol/l; the tri-
iodothyronine (T3L) and free thyroxine (T4L) normal.
Blood cortisol levels at 8 a.m. and 4 p.m. were normal.
We performed a 24-hour urine ionogram. The natriuresis
was 30mEq/24h; kaliuresis 10mEqg/24h (adapted to
hypokalemia); the calciuria was 69mg/24h; phosphaturia
538mg/24h; urinary creatinine 552 mg/24h and urinary
urea 14.99/24h. The 24-hour proteinuria was 1.2 g/24
hours. The glycosuria on the sample was less than 0.1g/1.
We did not find any biological arguments in favor of
tubular acidosis. The urinary sediment was inactive on
urine cytobacteriological examination. The blood count
noted normochromic normocytic anemia at 8g/dl while
the levels of white blood cells and platelets were correct.
The seroimmunological assessment (hepatitis, syphilis,
HIV, ANA, native DNA, complement, anti-g, anti-TPQO)
didn’t show anything particular.

Renal ultrasound showed kidneys of normal
size, with echogenic cortex, without obstruction of the
urinary tract. On CT scan, the adrenals were of normal
size, without nodules or cleavage.

During her hospitalization, a kidney biopsy was
performed. The glomeruli were the site of a discreet
diffuse thickening of the capillary walls. The interstitial
tissue showed minimal fibrosis (10%) associated with a
moderate inflammatory infiltrate (20%) composed of
lymphocytes and histiocytes. The vascular sections were
without abnormalities. The renal tubes were the site of
some hyaline casts with vacuolation of their epithelium,
in favor of a hypokalemic nephropathy.

Therapeutically, the patient was supplemented
with potassium initially intravenously and then orally.
She was also treated with ACE inhibitor in addition to
other nephroprotection measures. The evolution was
marked by the normalization of serum potassium, the
negativation of proteinuria (0.2g/24h) with progressive
improvement of renal function at 12mg/l (GFR of
55ml/min) of serum creatinine which remained
stationary after 6 months of follow-up.

DISCUSSION

Extensive clinical and experimental evidences
have shown that prolonged potassium depletion can lead
to significant alterations in renal structure and function
[6]. In 1919, Jaffe and Sternberg, analyzing autopsies
performed on patients with chronic dysentery, found that
25% had a specific histological lesion that they named

"vacuolar degeneration”, attributed to intestinal losses of
non specified "nutritional substances” [4, 7]. Given that
serum potassium levels were not measured and Kidney
biopsy not performed at that time, their study was based
on autopsies carried out on victims of chronic
diarrhea [5]. It was in 1950 that Perkins et al., attributed
the histological abnormalities observed in human
kidneys to potassium depletion. The predominant
histological abnormality described was vacuolation of
the tubular epithelium, found mainly but not exclusively
in the proximal convoluted tubule. The vacuoles were
generally large and contained neither fat nor glycogen [8,
9].

The renal alterations observed in our patient
occurred in a context of chronic hypokalemia. If the
exact cause of this hypokalemia has not been elucidated,
absence of arguments in favor of renal or extrarenal loss
or even intracellular transfer of potassium was then in
favor of a lack of nutrients, related to the self-imposed
diet by the patient. This is a rare but possible clinical
situation. Eliacik et al., had implicated a lack of oral
potassium intake as an etiology of hypokalemia in certain
patients in their series [10].

Histologically, vacuolation of the tubular
epithelium was observed, as it is the case in the literature,
but it was localized in certain tubules. Besides, interstitial
infiltration by lymphocytes as well as fibrosis were
consistent with the findings of Bock and Cremer in 9
patients out of a series of 23 patients [11].

Hypokalemic nephropathy is considered as a
progressive form of chronic kidney disease which can
ultimately lead to renal failure [12]. Our patient already
had a GFR of 28ml/min at admission. It has not been
possible to specify the duration of hypokalemia before
the deterioration of renal function, but the progressive
improvement of this after normalization of serum
potassium was in favor of a deterioration associated with
hypokalemia.

The mechanisms involved in the pathogenesis
of hypokalemic nephropathy are not fully elucidated as
it is the case in our patient. Several authors have
mentioned vasoconstriction and local ischemia,
increased renal ammonium production and intrarenal
activation of complement, abnormalities in the
production of growth factors and inflammatory cytokines
such as insuline-like growth factor-1, insulin growth
factor-binding protein-1, vascular endothelial growth
factor and angiotensin Il [3, 13-15]. Further studies are
needed.

CONCLUSION

Although hypokalemic nephropathy is a rare
pathology that seemed to have disappeared, our work has
shown that the effects of a prolonged hypokalemia on the
kidney remain relevant today. This pathology should
therefore be taken into consideration in all situations of
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chronic hypokalemia which may be due to a cellular
shift, either renal or extra-renal losses of potassium or
insufficient intakes. The diagnosis is essentially
histological and dominated by tubulo-interstitial damage
which can regress after correction of serum potassium or
become chronic. The pathogenesis is not completely
understood and we suggest that further studies be done.
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