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Abstract. – BACKGROUND: This case re-
port presents a history of familial hypomagne-
semia with hypercalciuria and nephrocalcinosis 
(FHHNC). The patient was admitted to the hospi-
tal with hypertensive encephalopathy. FHHNC is a 
rare autosomal recessive disease caused by mu-
tations in CLDN16 or CLDN19, resulting in insuf-
ficient magnesium and calcium kidney reabsorp-
tion. FHHNC manifestation starts in childhood, 
and over the years, its development leads to neph-
rocalcinosis and, consequently, chronic kidney 
disease (CKD), which is not slowed by routine ad-
ministration of magnesium and thiazide diuret-
ics. Ultimately, all FHHNC patients need kidney re-
placement therapy (KRT). 

CASE PRESENTATION: The patient was a 
28-year-old male diagnosed with FHHNC and ad-
mitted to the emergency room due to hyperten-
sive encephalopathy. The current situation was 
the patient’s second hospitalization related to a 
hypertensive emergency caused by under-dial-
ysis. Despite the signs of insufficient function-
ing of peritoneal dialysis (PD) (the primary cho-
sen form of KRT), the patient refused the pro-
posed conversion to hemodialysis (HD). Symp-
toms observed upon admission included dis-
orientation, anxiety, and severe hypertension, 
reaching 213/123 mmHg. Due to his clinical con-
dition, the patient was transferred to the intensive 
care unit (ICU), where the introduction of contin-
uous veno-venous hemodiafiltration and hypo-
tensive therapy stabilized blood pressure. With-
in the next few days, his state improved, followed 
by discharge from ICU. Eventually, the patient 
agreed to transition from PD to in-center HD. At 
the time, he was qualified for kidney transplanta-
tion, waiting for a compatible donation. CKD and 
dialysis are factors that significantly affect a pa-
tient’s quality of life, especially in young patients 
with congenital diseases like FHHNC.  

CONCLUSIONS: For the aforementioned rea-
sons, appropriate education and psychological 

support should be ensured to avoid the harmful 
effects of therapy non-compliance.
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Introduction
 

Familial hypomagnesemia with hypercalciuria 
and nephrocalcinosis (FHHNC) is a rare autoso-
mal recessive genetic disease caused by mutations 
in CLDN16 or CLDN19 genes encoding claudin-16 
or claudin-19, respectively. These protein products 
regulate the permeability of the tight junctions 
in the thick ascending limb of Henle’s loop. The 
result of gene inactivation is insufficient magne-
sium and calcium kidney reabsorption (Figure 
1). Currently published literature suggests about 
400 described cases of FHHNC1. The onset of the 
disease usually occurs in infancy or childhood, 
manifesting itself mostly in polydipsia, polyuria, 
hematuria, urinary tract infections, and nephro-
lithiasis2. Further FHHNC development contrib-
utes to nephrocalcinosis and following kidney 
failure. Progression of the disease is similar in 
both gene dysfunctions; however, in CLDN19 
mutation, additional ocular disorders may be ob-
served. The lack of claudin-19 properly produced 
in the retinal pigment epithelium can induce myo-
pia, macular coloboma, retinitis pigmentosa, and 
nystagmus3. Initial diagnosis is based on the con-
comitance of hypomagnesemia, hypercalciuria, 
and nephrocalcinosis. The involvement of the eye 
is verified with fundoscopy and optical coherence 
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tomography4. The definitive presence of the dis-
ease is proven after the genetic testing targeted 
at affected genes. Due to the absence of a casual 
treatment, FHHNC therapy is focused on symp-
tom alleviation and inhibiting the progression of 
chronic kidney disease (CKD) and management 
of eventual complications. Standard practice in-
volves high-dose magnesium supplementation 
and thiazide diuretics administration; neverthe-
less, it does not impede CKD development, lead-
ing to stage 5 of CKD, when kidney replacement 
therapy (KRT) is indispensable3,5. The overall 
insight seems to be established; however, a re-
cently published case study6 informing about the 
discovery of new mutations and unusual disease 
courses suggests the existence of gaps in current 

knowledge. This case report presents a history of 
a FHHNC patient admitted to the hospital with 
hypertensive encephalopathy.

Case Report

A 28-year-old male with stage 5 of CKD 
caused by FHHNC was brought to the emergen-
cy room (ER) due to symptoms of hypertensive 
emergency with severe agitation and confusion. 
Before the admission, the patient was undergoing 
the process of qualification for kidney transplan-
tation (KT) and his KRT was peritoneal dialysis 
(PD). Despite features of peritoneal dialysis fail-
ure, the patient strongly opposed hemodialysis 

Graphical Abstract. The vicious circle of kidney replacement therapy non-compliance and its reference to presented patient 
with Familial hypomagnesemia with hypercalciuria and nephrocalcinosis (FHHNC).
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(HD). On admission, the patient presented con-
fusion, severe agitation, unresponsive to seda-
tive medication, clinical and laboratory signs of 
insufficient dialysis (fluid retention, edema, anu-
ria, hyperphosphatemia 13 mg/dl, creatinine 12 
mg/dl, urea 160 mg/dl, K+ 6.97 mEq/l) with his 
blood pressure reaching 213/123 mmHg and also 
being unresponsive to hypotensive drugs whether 
in prehospital care (captopril and urapidil) or ER 
(urapidil). Cerebral hemorrhage was excluded in 
the computer tomography scan, and the patient 
was transferred to the intensive care unit, where 
he was intubated due to the decreasing state of 
consciousness (Glasgow Coma Scale score 7) and 
underwent continuous veno-venous hemodiafil-
tration coupled with continuous intravenous ad-
ministration of urapidil and nitroglycerin. During 
a three-day period, his state improved, followed 
by extubation and magnetic resonance imaging, 
which showed no signs of hypertensive enceph-
alopathy or posterior reversible encephalopathy 
syndrome. Before leaving the hospital, the patient 
agreed to conversion from PD to in-center HD.

Discussion

Hypertension is a condition belonging to the 
group of civilization diseases, which affects 
about 32% and 34% of the global 30-79-year-

old women and men population, respectively7. 
Its incidence is strongly correlated with kid-
ney diseases and their function. As a result, a 
progressive decline in the glomerular filtration 
rate (GFR) indicates a higher probability of hy-
pertension development, reaching almost 83% 
and following risk of hypertensive emergencies 
estimated at 50% both in CKD stage 58,9. The 
decrease of GFR value to 10-15 ml/min/1,73 m² 
in CKD indicates dialysis simply divided into 
HD and PD in anticipation of KT performance. 
Each technique has advantages and disadvan-
tages, and the patient’s lifestyle and preferenc-
es usually determine the choice of method. PD 
is undoubtedly a solution that allows patients 
to be more independent. Nevertheless, it de-
mands a high level of awareness about its cor-
rect performance and limited survival time. In 
our case, PD failure has been caused by insuffi-
cient compliance with the chosen form of dial-
ysis and further under-dialysis responsible for 
10% of all PD termination reasons10. This situ-
ation resulted in chronic disturbance of previ-
ously pharmacologically-secured hypertension 
control and, consequently, the presentation of 
hypertensive encephalopathy, which required 
urgent HD conversion to overcome. Due to re-
stricted PD utility, a transition to HD is standard 
practice in persistent KRT; however, it is asso-
ciated with the elevated rate of crude mortali-

Figure 1. The visualization of claudin-dependent magnesium and calcium kidney reabsorption in a healthy person (A) and 
patient with Familial hypomagnesemia with hypercalciuria and nephrocalcinosis (B).
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ty, which ranges from 32 to almost 68 per 100 
patient-years within the first 30 days. The risk 
factors are older age, a longer period of thera-
py with PD, and unplanned conversion11-13. For 
these reasons, appropriate education, includ-
ing a detailed description of treatment options, 
their complications, and potential necessities of 
therapy modification in the future, should be 
discussed at the beginning of patients’ dialysis. 
The execution of this idea is CKD education 
programs, which focus on accurate disease and 
treatment comprehension, therefore reducing 
hospitalization and mortality rates13. The as-
surance of education and psychological sup-
port is particularly important in patients with 
diseases leading to CKD at a young age, such 
as FHHNC. This procedure may help to avoid 
harmful results of KRT non-compliance, aris-
ing from severely lower quality of life in this 
group due to dialysis-associated restrictions. 

Conclusions

Inadequate PD may result in hyperhydration 
and hypertensive emergencies. The lack of effec-
tiveness of PD requires a transition to another KRT 
modality. In the absence of patient consent, appro-
priate education should be implemented, and psy-
chological consultation should be considered. 
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