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Abstract

Low birth weight (LBW) is a risk factor for development of hypertension and chronic kidney disease in adulthood. Here,
we report the case of a forty-year-old man with a history of very low birth weight (VLBW) (1300 g) who had hypertensive
emergency (233/142 mmHg), acute kidney injury (AKI) (serum creatinine, 8.47 mg/dL), elevated plasma renin activity
(102 ng/mL/h), and posterior reversible encephalopathy syndrome. He received temporary hemodialysis but was eventu-
ally liberated following intensive antihypertensive therapy. A renal biopsy revealed focal segmental glomerulosclerosis
(FSGS) with endothelial injury. In addition, the patient had pre-existing, undertreated hypertension. Taken together, the
reduced nephron number and impaired vascular development due to LBW may be involved in the development of adult-
onset, near fatal hypertensive emergency and subsequent AKI in our case. This case reinforces the long-term cardio-renal
risks associated with LBW and illustrates the importance of evaluating perinatal history in the diagnostic workup and

successful management of adult-onset nephropathy.
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Introduction

Hypertensive emergencies are characterized by rapid and
marked elevation in blood pressure resulting in acute isch-
emic damage to multiple organs, including the brain, heart,
kidneys, and eyes. Renal involvement typically includes
thrombotic microangiopathy (TMA)-like lesions and fibri-
noid necrosis [1, 2]. Despite advances in antihypertensive
therapy, 10-35% of patients with hypertensive emergen-
cies develop long-term dialysis dependence or require kid-
ney transplantation [3], underscoring that renal outcome of
hypertensive emergency remains variable.
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Low birth weight (LBW; defined as birth weight of
2500 g or less), which is attributed to intrauterine growth
restriction (IUGR) and/or preterm birth (birth before
37 weeks of pregnancy), is an important risk factor for the
development of various cardiometabolic diseases, such as
hypertension, chronic kidney disease (CKD), coronary heart
disease, and type 2 diabetes in adulthood [4-9]. In addition,
both a systematic review of observational studies [10] and
a nationwide Norwegian birth cohort study [11] have sug-
gested that LBW is associated with a higher incidence of
end-stage kidney disease (ESKD). It has been postulated
that LBW-associated reduction in nephron endowment
results in compensatory hyperfiltration and increased intra-
glomerular pressure, contributing to the development of
glomerular hypertrophy, podocyte injury, and ultimately
focal segmental glomerulosclerosis (FSGS) in later life [7,
12]. Here, we report a rare case of hypertensive emergency
with biopsy-proven FSGS in a patient who had a history of
very low birth weight (VLBW).
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Fig. 1 Brain magnetic resonance imaging scan. A The fluid attenu-
ated inversion recovery (FLAIR) images showed high-intensity zones
in the bilateral occipital lobes on the 1st hospital day. B Diffusion-
weighted imaging (DWI) scans revealed increased apparent diffusion
coefficient (ADC) These abnormalities were resolved on the 45th hos-
pital day (C and D)

Case report

A forty-year-old man, who was born prematurely at 32
weeks of gestation with a birth weight of 1300 g, presented
with hypertensive emergency. His past medical history
involved a traumatic frontal lobe injury. He had no fam-
ily history suggestive of hereditary kidney disease. A rou-
tine health examination revealed a serum creatinine (sCr)

of 0.81 mg/dL, proteinuria (+), and high blood pressure
(181/125 mmHg) 15 months before admission. Although
the patient was advised to seek medical attention for further
examination, the patient did not follow the recommendation
and hypertension had been left untreated. One year later,
he developed worsening kidney function (sCr=1.41 mg/dL,
proteinuria (3+)) and hypertension (222/142 mmHg). He
was presented to an outside hospital with dizziness, head-
ache, elevated blood pressure (233/142 mmHg), and cerebral
edema detected by the brain computed tomography (CT).
The patient was immediately transferred to our hospital fol-
lowing the initiation of intravenous nicardipine administra-
tion. Upon admission, the patient was alert (Glasgow Coma
Scale (GCS) score, 15) but exhibited mild disorientation.
His blood pressure remained elevated at 199/120 mmHg,
despite a continuous intravenous infusion of nicardipine.
Laboratory findings revealed normocytic anemia with schis-
tocytes, thrombocytopenia (platelet count, 76 x 10°/uL), an
elevated lactate dehydrogenase (LDH) level (816 U/L), and
undetectable haptoglobin, indicative of microangiopathic
hemolytic anemia (MAHA). ADAMTS13 activity was pre-
served at 97%. In addition, he had severe renal impairment,
manifested by an elevated serum creatinine concentration
(7.32 mg/dL), marked proteinuria (protein-to-creatinine
ratio of 2.17 g/gCre), and hematuria. Hypokalemia (3.2
mmol/L) and marked increases in plasma renin activity (102
ng/mL/h) and plasma aldosterone concentration (179 pg/
mL) were detected in the patient. Brain magnetic resonance
imaging (MRI) revealed high signal intensity on fluid-atten-
uated inversion recovery (FLAIR) images in the bilateral
parieto-occipital lobes, indicating the development of pos-
terior reversible encephalopathy syndrome (PRES) (Fig. 1).

A renal biopsy was performed on day 37 after success-
ful management of blood pressure and recovery of renal
function (Fig. 2). In the specimens from the kidney, 54
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Fig.2 Light microscopy of the kidney biopsy Global/segmental glomerular sclerosis in the glomeruli (A) and an onion skin-like lesion in the small
renal arteries (B) were detected on Periodic Acid Methenamine silver (PAM) staining
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Fig. 3 Clinical course PAC; Plasma aldosterone concentration (pg/mL), PRA; Plasma renin activity (ng/mL/hr), Hb; Hemoglobin (g/dL), LDH;

Lactate dehydrogenase (U/L), MMSE; Mini mental state examination

glomeruli were identified. One glomerulus showed global
sclerosis, and five showed segmental sclerosis on Periodic
Acid Methenamine silver (PAM) staining (Fig. 2A). These
segmental lesions were classified as the not otherwise speci-
fied (NOS) variant. There was an onion skin-like lesion of
small renal arteries (Fig. 2B). Immunofluorescence studies
were overall negative. Taken together, the histopathological
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Fig. 4 Potential mechanism explaining the relationship between LBW
and hypertensive emergency [UGR; intrauterine growth restriction,
LBW; low birth weight, AKI; acute kidney injury

findings were consistent with FSGS and endothelial damage
reflecting the acute pathological changes induced by hyper-
tensive emergency.

The clinical course of the patient is summarized in Fig. 3.
Initial management involved a continuous intravenous nica-
rdipine infusion (1-14 mg/h). Following blood pressure
stabilization, he was transitioned to oral antihypertensive
agents, including nifedipine, amlodipine, and methyldopa
[13]. His sCr peaked at 8.47 mg/dL on day 3, necessitat-
ing hemodialysis. His renal function gradually recovered
and hemodialysis was discontinued on day 15. In addition,
the laboratory markers of microangiopathic hemolytic ane-
mia, including thrombocytopenia and elevated LDH, were
resolved. The Mini Mental State Examination (MMSE)
score was also improved from 17 to 30 and a follow-up
brain MRI on day 45 demonstrated resolution of the cere-
bral edema (Fig. 1). On day 49, he was transferred to a reha-
bilitation facility. Losartan (25 mg/day) was initiated in the
outpatient setting after the stabilization of renal function.

Discussion
We herein report the rare case of a patient with a history

of very low birth weight (VLBW; defined as birth weight
of 1500 g or less) who required hemodialysis due to acute
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kidney injury (AKI) associated with hypertensive emer-
gency. Despite poor prognostic factors including severe
hypertension [2], renal dysfunction requiring temporary
hemodialysis, proteinuria [14], and evidence of MAHA/
TMA [15], the patient achieved substantial renal recovery
following successful management of blood pressure. This
outcome is consistent with reports showing that renal func-
tion can be reversible in severe hypertensive emergencies
with prompt intervention [2, 16]. The hyperactivation of
renin—angiotensin—aldosterone system (RAAS), evidenced
by marked increases in plasma PRA and aldosterone con-
centration, likely contributed to both the severity of the
hypertension and intrarenal hemodynamic stress [17, 18].
In our case, RAAS inhibitor therapy was initiated after the
stabilization of renal function but not during the acute phase
since the clinical benefits induced by RAAS inhibitors in
the patients with AKI were under debate [19, 20]. However,
earlier initiation of RAAS inhibitor would have been more
appropriate since data obtained from the recent studies con-
ducted in the patients with hypertensive emergency suggest
that earlier initiation of RAAS inhibitor improves renal out-
comes regardless of the baseline glomerular filtration rate
(GFR) values [21, 22].

Several reports have described young adults who devel-
oped hypertensive emergency and FSGS with varying
degrees of AKI [16, 18, 23]. The FSGS lesion observed in
our patient primarily reflects the acute pathological changes
induced by hypertensive emergency. To our best knowl-
edge, this is the first report of hypertensive emergency and
subsequent FSGS and AKI who had a documented history
of VLBW. LBW is associated with an unfavorable clini-
cal outcome in various renal diseases including FSGS, IgA
nephropathy, minimal change disease, and idiopathic mem-
branous nephropathy [24-27]. The relationship between
LBW and negative renal outcomes could be explained by
the reduced nephron number and subsequent renal damage
in adulthood. In our case, undertreated, pre-existing hyper-
tension could contribute to the development of hypertensive
emergency [28]. Indeed, a low number of nephrons is asso-
ciated with the development of hypertension in later life [5,
29]. In addition, IUGR and preterm birth negatively impacts
vascular development and thus impairs vascular structure
and function. Indeed, previous studies suggest that people
with a history of LBW have reduced capillary density and
arteriolar narrowing, likely resulting in increases in periph-
eral vascular resistance and blood pressure [30, 31]. Taken
together, these findings suggest that reduced nephron num-
ber and defective vascular development associated with
LBW could be involved in the development of adult-onset,
near fatal hypertensive emergency and subsequent AKI in
our patient (Fig. 4).

@ Springer

In conclusion, this case supports the hypothesis that LBW
and presumed congenital nephron deficit and defective vas-
cular development can predispose individuals to hyperten-
sive emergency and AKI later in life. In Japan, the rate of
LBW has been increasing[9] and clinicians should evaluate
perinatal history, including birth weight, when examining
the patient with nephropathy. In addition, long-term surveil-
lance from a young age is essential for the early detection
and prompt treatment of hypertension and renal dysfunc-
tion since LBW is associated with an unfavorable clinical
outcome in renal diseases [24-27]. Although our patient
was diagnosed as having hypertension at the checkup and
recommended for medical examination 15 months before
admission, he did not seek medical care, which was con-
sidered to be a cause of the development of hypertensive
emergency and AKI.
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