
E D I T O R I A L C O M M E N T

Hypertensive nephropathy: a major roadblock

hindering the advance of precision nephrology
Sol Carriazo, Maria Vanessa Perez-Gomez and Alberto Ortiz
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ABSTRACT

In the 2017 Annual Report of the ERA-EDTA Registry, hypertension continues to be the second or third most common cause
of renal replacement therapy (RRT) in Europe, tied with glomerulonephritis. There is, however, one little issue:
hypertension-induced end-stage renal disease (ESRD) might not exist at all as currently understood, that is, as hypertensive
nephrosclerosis. In this regard, the incidence of RRT due to hypertensive nephropathy is related to the incidence of other
causes of ESRD but not to the burden of hypertension per country. The current definition of hypertensive nephropathy is
non-specific, outdated and only allows a delayed diagnosis by exclusion. It is not helpful that 80% of chronic kidney disease
patients develop hypertension and kidney biopsy has no findings specific for hypertensive nephropathy. There is an urgent
need to redefine the concept of hypertensive nephropathy with a clear and comprehensive set of criteria that at least
should indicate how other nephropathies, including familial nephropathies, should be excluded. Correct causality
assessment and aetiology-based therapy is a key to the progress of nephrology and it should no longer be accepted that
‘hypertensive nephropathy’ serves to disguise a suboptimal diagnostic workup. A diagnosis of nephropathy of unknown
cause would be more honest when the full range of alternative aetiological diagnoses is not explored.
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HYPERTENSIVE KIDNEY DISEASE AS THE
SECOND MOST COMMON NEPHROPATHY
REQUIRING RRT: CAN THIS STATEMENT BE
MAINTAINED IN THE 21ST CENTURY?

This issue of Clinical Kidney Journal contains the summary of the
2017 Annual Report of the ERA-EDTA Registry [1]. In recent
years, hypertension has been the second or third most common
cause of renal replacement therapy (RRT) in Europe, tied with
glomerulonephritis [1–3]. Hypertensive nephrosclerosis is also
the second most frequent cause of RRT in the USA and the third
in Japan [4, 5] (Figure 1). However, hypertensive nephrosclerosis

remains a diagnosis of exclusion [6], which, in practical terms,
means that the lower the quality of the aetiologic diagnostic
workup, the higher the chances of being diagnosed as hyperten-
sive nephrosclerosis. This is contrary to the spirit of aetiological
diagnosis. Additionally, since the two key diagnostic require-
ments are hypertension and chronic kidney disease (CKD) and
>80% of CKD patients develop hypertension, CKD patients with
hypertension will fulfil diagnostic criteria for hypertensive ne-
phropathy, especially when no diagnostic workup is made. This
means that a diagnosis of hypertensive nephropathy essentially
means CKD of unknown origin in a patient with hypertension,
thus potentially relegating a diagnosis of CKD of unknown

Received: 10.7.2020; Editorial decision: 10.7.2020

VC The Author(s) 2020. Published by Oxford University Press on behalf of ERA-EDTA.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
For commercial re-use, please contact journals.permissions@oup.com

504

Clinical Kidney Journal, 2020, vol. 13, no. 4, 504–509

doi: 10.1093/ckj/sfaa162
Editorial Comment

https://academic.oup.com/
https://academic.oup.com/
https://academic.oup.com/


origin to the scarce CKD patients that do not have hypertension.
The fact that we can escape so easily from recognizing that we
do not know what caused CKD in the patient sitting in front of
us will contribute to delay progress in aetiological diagnosis and
personalized medicine in nephrology.

THE CONTRIBUTION OF HYPERTENSIVE
NEPHROPATHY TO RRT IS NOT RELATED TO
THE BURDEN OF HYPERTENSION

If indeed, hypertension was such an aetiological contributor to
CKD requiring RRT, we would expect a relationship between
the burden of hypertension in different countries and the
contribution of hypertensive nephropathy to RRT in the same
country. However, when plotting burden of hypertension, as
estimated by the World Health Organization (WHO) [7] or the
Global Burden of Disease (GBD) Study [8] against hypertensive
nephropathy as a cause of RRT in the USA and Europe, no posi-
tive relationship is found. Indeed, there was an inverse relation-
ship!! Thus countries with a higher percentage of the
population with elevated blood pressure according to the WHO
or higher systolic blood pressure (SBP) summary exposure val-
ues according to the GBD had a lower impact of hypertensive
nephropathy on RRT (Figure 2A). In contrast, there was a direct
relationship between the incidence of hypertensive nephropa-
thy and the incidence of other nephropathies needing
RRT (Figure 2B). This epidemiological evidence questions
the aetiological role of hypertension in nephropathy ascribed
to hypertension and suggests that in countries with a higher
incidence of RRT, a fixed percentage of those patients are
(randomly?) diagnosed as hypertensive nephropathy. There
are, however, several potential modifiers that should be

considered, such as the competing risk of cardiovascular
death, differences in access to quality healthcare or even RRT
entry criteria. Thus the higher negative impact of hyperten-
sion despite its lower prevalence in the USA than in Europe
may relate to compromised access to hypertension care and
treatments in the USA. However, there is further evidence sup-
porting that the current concept of hypertensive nephropathy
should be thoroughly revised.

THERE IS A HUGE VARIABILITY IN THE
PERCENTAGE OF RRT PATIENTS DIAGNOSED
AS HYPERTENSIVE NEPHROPATHY

A further aspect that questions whether hypertensive nephrop-
athy is being diagnosed in the same manner by different neph-
rologists is the high variability of the diagnosis of hypertensive
nephropathy among patients starting RRT in different countries
(Figure 3). There was an almost 7-fold difference in the contribu-
tion of hypertensive nephropathy to RRT in different European
countries and large differences exist even between different
regions (>4-fold) of the same country. In contrast, the difference
for a nephropathy with better established diagnostic criteria,
such as glomerulonephritis, was <3-fold between European
countries or regions. Some surprising data emerge for
populations with similar environmental, cultural and genetic
backgrounds. For example, the percentage contribution of hy-
pertensive nephropathy to RRT was more than double in one
Belgium region than in another, and this was also the case for
two of the most populated Spanish regions (Madrid and
Catalonia). These data clearly suggest that in different countries
or regions, different sets of patients are diagnosed as having
hypertensive nephropathy.

ERA-EDTA Japan USRDS, all

White Non-white/non-black 
(mostly Asians)

USRDS USRDS

FIGURE 1: Percentage of incident patients starting RRT because of hypertensive nephropathy in the 2017 ERA-EDTA, Japanese and US Renal Data System registries [4–

6]. Note the more frequent diagnosis of hypertensive nephropathy in the USA. This more frequent diagnosis is only partially accounted for by African-American car-

riers of the APOL1 risk variant, as the frequency of hypertensive nephropathy is also higher in US whites and others (mostly Asians) than in Europe and Japan. Results

presented as percentages.
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FIGURE 2: Relationship between different measures of hypertension burden in the community and the diagnosis of hypertensive nephropathy in incident RRT patients

in Europe and the USA. (A) There was an inverse correlation between measures of hypertension burden and hypertensive nephropathy in incident RRT patients in the

ERA-EDTA and US Renal Data System registries [5, 9]. Data were obtained from the WHO for the population with elevated blood pressure (BP) [7] and from the GBD

study for high systolic BP summary exposure values [8]. (B) In contrast, there was a direct relationship between the incidence of hypertensive nephropathy and the in-

cidence of other (non-hypertensive: non-HTN) nephropathies needing RRT, suggesting that patients on RRT are being diagnosed as hypertensive nephropathy in a ran-

dom manner. Results shown are for Pearson correlation (r and P values). Represented countries are those with information available for 2017 in the ERA-EDTA Registry

and US data in the 2019 report [5, 9].
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FIGURE 3: Frequency of hypertensive nephropathy and glomerulonephritis as a cause for RRT in diverse European countries and regions. Data from the 2017 ERA-

EDTA Registry ([9]: Table B.2.6 Incidence per million population by primary renal disease, adjusted at Day 1 and adjusted for age and sex). Hypertension and glomerulo-

nephritis vie for the second position as a cause for RRT in Europe. Note a 6.8-fold difference in the frequency of hypertensive nephropathy as a cause of RRT in different

countries (in absolute values, 29 percentage points, when in some countries hypertension accounts for just 6% of patients on dialysis). In contrast, the largest differ-

ence in glomerulonephritis as a cause of RRT is 2.7-fold (a difference of 12 percentage points). These differences are also observed within countries. In Spain, there was

a 4.4-fold difference in the frequency of hypertensive nephropathy (17 percentage points) between regions (e.g. it was more than double in Madrid than in Catalonia,

both identified as colored bars, as is Andalucı́a, which completes the trio of more populated regions), while the difference for glomerulonephritis was 2.3-fold (12

percentage points). A regional government official in the Madrid Registry told one of the authors that he would change the underlying nephropathy to hypertensive ne-

phropathy in centres reporting too many unknown causes, as ‘we all know that hypertension is the second most common cause of ESRD’, thus supporting a self-

fulfilling prophecy. Belgium French speaking and Belgium Dutch speaking are clearly identified by different colours, as in French-speaking Belgium, hypertensive

nephropathy is 2-fold more frequent that in Dutch-speaking Belgium, while this is not the case for glomerulonephritis. The most likely explanation is that a different

concept of hypertensive nephropathy exists in the two regions.
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THE CURRENT CONCEPT OF HYPERTENSIVE
NEPHROSCLEROSIS IS OUTDATED

If there is epidemiological evidence of a disconnect between
the burden of hypertension and the incidence of RRT due to
hypertension, could this be explained by the criteria used to
diagnose hypertensive nephropathy? As indicated above, the di-
agnosis of hypertensive nephropathy remains one of exclusion
and, furthermore, the diagnostic criteria are non-specific [6]
and have been rendered obsolete since the publication of
the consensus criteria to diagnose CKD by the Kidney Disease:
Improving Global Outcomes (KDIGO) organization [10] (Figure 4).
Thus the diagnostic criteria in some popular textbooks such as
UpToDate should be viewed with the 21st century prism of the
KDIGO and through this prism they do not make the same sense
they may have made in the 20th century [6]. UpToDate states
that the diagnosis of hypertensive nephropathy is based on
characteristic clinical features, exclusion of other kidney dis-
eases and eventually on kidney biopsy features [6].

However, the characteristic clinical features are totally
non-specific and may be found in any form of CKD: long history
of hypertension, left ventricular hypertrophy, small kidneys, rela-
tively normal urine sediment (the addition of the term ‘relatively’
opens the door to diagnosing Alport syndrome as hypertensive
nephropathy) and slowly progressive renal insufficiency with
gradually increasing proteinuria that is usually non-nephrotic
(evidence of focal segmental glomerulosclerosis secondary to
loss of kidney mass). A key potential characteristic (hypertension
precedes either proteinuria or renal insufficiency) is an outdated
concept. Both proteinuria and renal insufficiency are late events.
The fact that hypertension precedes both proteinuria or renal in-
sufficiency does not exclude that CKD, as defined by KDIGO crite-
ria [urine albumin:creatinine ratio >30 mg/g or estimated
glomerular filtration rate (eGFR) <60 mL/min/1.73 m2 for
>3 months], precedes hypertension. Indeed, while not formally
recognized as CKD until eGFR decreases to <60 mL/min/1.73 m2,
there is evidence (e.g. urinary proteomics or imaging for certain
aetiologies) that the CKD process starts well before >50% of the

functional renal mass is lost, at which point, eGFR decreases to
<60 mL/min/1.73 m2 and CKD is formally diagnosed [11, 12]. This
is the so-called blind spot of the CKD process [12].

Furthermore, there is no well-defined panel of diagnostic
procedures that allow excluding other causes. Among them, ge-
netic causes of CKD are likely the elephant in the room, as dis-
cussed below. What would be the diagnosis of a nephropathy
that is already present in the newborn, results in hypertension
at ~30 years of age and leads to RRT at ~60 years of age if kidney
imaging did not exist? Surely we would be diagnosing polycystic
kidney disease patients as hypertensive nephropathy. Well for
many genetic kidney diseases there is no imaging that allows
diagnosing CKD before hypertension develops. In any case,
some of the diagnostic criteria for hypertensive nephropathy
(long-lasting hypertension and small kidneys) suggest that by
the time a diagnosis of hypertensive nephropathy is made, the
kidney disease is so advanced that it is no longer possible to di-
agnose the cause.

Finally, contrary to statements in some popular textbooks,
such as UpToDate, the diagnosis of hypertensive nephropathy
cannot be confirmed by renal biopsy since there are no specific
features [6]. The value of renal biopsy lies in excluding certain
nephropathies, not in providing positive evidence of
hypertensive nephropathy. Thus the features described as
characteristic of hypertensive nephropathy can be found in
any long-standing CKD of any aetiology: intimal thickening
and luminal narrowing of the large and small renal arteries
and the glomerular arterioles, medial hypertrophy and fibro-
blastic intimal thickening, deposition of hyaline-like material
into arteriolar walls, focal global or segmental sclerosis, glo-
merular enlargement, interstitial fibrosis and atrophy, as listed
in UpToDate [6].

HYPERTENSION-ASSOCIATED KIDNEY
DISEASE: PERHAPS NO MORE

This is the title of an editorial comment published in 2008 that
could have been the epitaph of hypertensive nephropathy [13].

DIAGNOSIS
Inferred from 
a) Characteris�c clinical features
• Long history of hypertension
• Typically accompanied by LVH
• Rela�vely normal urine sediment
• Small kidneys
• Slowly progressive renal insufficiency with 

gradually increasing proteinuria that is usually non-
nephro�c

• In the future, APOL1 gene variants sensi�ve and 
specific diagnosis in black pa�ents.

• Hypertension precedes either proteinuria or renal 
insufficiency

B) Exclusion of other kidney diseases: no other 
obvious cause of renal disease

C) A defini�ve diagnosis can be made only by renal 
biopsy

a) Characteris�c clinical features
• Long history of hypertension + LVH: non-specific: found in any longstanding 

hypertension, including hypertension secondary to CKD
• Rela�vely normal urine sediment: this allows for mild abnormali�es as found 

in Alport syndrome
• Small kidneys: non-specific: found in any longstanding CKD. Moreover,  by the 

�me kidneys are small, it is frequently not possible to define the cause
• Slowly progressive renal insufficiency with gradually increasing proteinuria that 

is usually non-nephro�c: non-specific: found in any CKD as FSGS develops 
secondary to loss of kidney mass

• APOL1 gene variants: this is not diagnos�c: HIVAN is also characterized by high 
frequency of APOL1 risk variants.

• Hypertension precedes either proteinuria or renal insufficiency. Outdated
concept. Both proteinuria and renal insufficiency are late events. The fact that 
hypertension precedes both does not exclude that CKD, as defined by KDIGO 
(UACR >30 mg/g or eGFR <60 ml/min/1.73m2) precedes hypertension. 

B) Exclusion of other kidney diseases: without clearly defining the panel of 
studies needed to exclude other causes, this sugges�on is not useful

C) Renal biopsy; non-specific: there are no specific features that allow diagnosis. 
U�lity limited to excluding certain nephropathies

UpToDate® on diagnosis of hypertensive nephrosclerosis Issues with UpToDate® proposal

FIGURE 4: Current hypertensive nephrosclerosis concept as per UpToDate and issues with the concept [6]. LVH: left ventricular hypertrophy; HIVAN: human immuno-

deficiency virus-associated nephropathy; UACR: urine albumin:creatinine ratio; FSGS: focal segmental glomerulosclerosis.
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While the reason to claim the end of the concept of
hypertension-associated kidney disease was partially wrong
(the high incidence of CKD in African-Americans had been
linked to MYH9 variants, but while MYH9 variants may cause
kidney disease, they are not the cause of the increased risk of
CKD in African-Americans [14]), it did point in the right direc-
tion: 2 years later, in 2010, the high incidence of CKD (and of hy-
pertensive CKD) in African-Americans was pinpointed to risk
variants in apolipoprotein 1 (APOL1) [15, 16]. Indeed, APOL1 risk
variants underlie the high risk of African-Americans for human
immunodeficiency virus–associated nephropathy and other ne-
phropathies [17]. Our interpretation is that APOL1 nephropathy
is a distinct familial kidney disease of variable penetrance
whose severity may be influenced by environmental factors and
eventually therapy targeting the molecular defect may be devel-
oped. Thus we do not concur with statements such as ‘recogni-
tion of the variants on the APOL1 gene will likely provide a
sensitive and specific diagnostic tool (for hypertensive nephrop-
athy) in black patients’. Indeed, in our view, the presence of
such APOL1 variants should prevent the diagnosis of hyperten-
sive nephropathy since an alternative cause for the kidney dis-
ease has been found.

GENETIC KIDNEY DISEASE: THE ELEPHANT IN
THE ROOM

Recent advances in genetics have identified a higher than
expected prevalence of diseases such as Alport syndrome, auto-
somal dominant tubulointerstitial disease (ADTKD) and even
nephronophthisis among adult patients with CKD or on RRT
[18–22]. Hypertensive nephropathy was a pre-existent diagnosis
found in genetic diseases that were later diagnosed as such
through exome sequencing, including autosomal Alport syn-
drome (5–10% of these patients were diagnosed of hypertensive
nephropathy), ADTKD (25% of these patients) and other genetic
diseases [22]. Autosomal dominant Alport syndrome is now
thought to be as frequent as autosomal dominant polycystic
kidney disease; the latter being a difficult-to-miss diagnosis
that accounts for 5–10% of patients on RRT. ADTKD patients will
need RRT at ages ranging from 30 to 70 years, and hypertension
was present in >60% and proteinuria in up to 25% at diagnosis
[19–20]. Even nephronophthisis, usually thought of as a cause of
end-stage renal disease (ESRD) in children or young persons,
may be more frequent than expected. Homozygous NPHP1 dele-
tions may account for 0.5% of dialysis patients and lead to ESRD
at ages 18–61 years: 90% of patients were undiagnosed before
genetic studies, having a range of diagnoses that included
hypertensive nephropathy [21]. If a single genetic variant in a
single gene of the at least 20 genes that can cause the obscure,
‘rare’ cause of CKD nephronophthisis may already account for
0.5% of patients on RRT, what is the potential for all the differ-
ent genetic variants of the >625 nephropathy-associated genes?

These data clearly show that before entertaining a diagnosis
of ‘hypertensive nephrosclerosis’, a thorough genetic study
should be performed to exclude genetic nephropathies.
Thorough means that it should expand beyond next-generation
sequencing (NGS), as NGS cannot diagnose certain common
MUC1 variants causing ADTKD. In a series in which MUC1 gene
variants were specifically assessed, they were the most com-
mon cause of ADTKD [19, 20]. Thus a comprehensive exclusion
of other nephropathies should include both NGS and search for
specific genetic variants known to be relatively common and to
be missed by NGS. Only when genetic nephropathies have been

excluded can a diagnosis of hypertensive nephropathy be con-
sidered. While we agree that such an extensive diagnostic
workup may be beyond the means and interest of routine
nephrology, there is already a term available for cases in which
the cause is not found after a limited aetiological workup:
kidney disease of unknown cause. This would be the correct
term in the absence of an extensive diagnostic workup, never
hypertensive nephropathy.

THE DIAGNOSIS OF HYPERTENSIVE
NEPHROPATHY AS A REMORA FOR THE
ADVANCE OF NEPHROLOGY

There are objective reasons to believe that hypertensive ne-
phropathy is overdiagnosed. This is a major issue that goes well
beyond the choice of therapy for a different cause of progressive
CKD. It is often argued that given the paucity of therapeutic
options in nephrology, a diagnosis of hypertensive nephropathy
will not greatly change the therapeutic approach; once
immune-mediated glomerulonephritis has been reasonably ex-
cluded on clinical grounds, therapy consists basically of opti-
mized renin–angiotensin system blockade for most
nephropathies. However, the fact that most nephropathies get a
label (e.g. hypertensive nephropathy) is likely hindering re-
search efforts to develop tools that allow diagnosis of nephropa-
thies currently without an aetiological diagnosis. And in the
absence of tools to diagnose a disease, there will not be advan-
ces in understanding the pathogenesis or developing therapies.
In the absence of a diagnosis of Alport syndrome, for example,
patients cannot be enrolled in ongoing Alport syndrome clinical
trials. Thus, if the complexity in the aetiological diagnosis of
CKD is not embraced, nephrology will miss in the precision
medicine revolution.

CONCLUSION

Hypertensive nephropathy remains a diagnosis of exclusion
that in practice means CKD of unknown cause in a hypertensive
patient. It is time to get rid of the term or define strict diagnostic
criteria that allow diagnosis in early stages of the disease. A
correct causality assessment and aetiology-based therapy are
key to the progress of nephrology and it should no longer be
accepted that ‘hypertensive nephropathy’ serves to disguise an
insufficient diagnostic workup. A diagnosis of nephropathy of
unknown cause would be more honest and useful to the ne-
phrology community. In this regard, the aetiological workup
to exclude other nephropathies should, in the 21st century,
include a genetic panel for familial kidney disease as well as
specific assessment of genetic variants like MUC1 that cannot
be diagnosed by NGS. While a thorough aetiological diagnostic
workup is costly and currently not possible for all patients in
a routine clinical setting, nor will it have a major impact on
therapy for most patients, pilot experiences are needed that
challenge the widespread use of the term hypertensive ne-
phropathy as a synonym for an insufficient diagnostic workup.
We should remove the stigma assigned to a diagnosis of CKD of
unknown cause. CKD of unknown cause should be considered a
precise description of the diagnostic status whenever the full
range of diagnostic tests has not been employed. Advances in
the science of nephrology require a detailed understanding of
the causes of kidney disease and precise diagnostic criteria
that allow us to explore pathogenic mechanisms that may be
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specific for different nephropathies: it is the first required step
for precision nephrology.
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