Benign Hereditary Nephritis
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Tre diagnosis, prognosis, and heredity of glomerulonephritis, in 207
members of one family over five generations was determined. No
evidence of significant renal insufficiency or renal associated
mortality was found. A history of urinary tract infections was
obtained from 58 percent of those with hematuria. Several of those
with nephritis also had high-frequency hearing losses. Two females
with histories of urinary infections had elevated levels of serum
creatinine.

Many cases will probably be discovered if families are tested
when a patient presents with benign recurrent hematuria with or
without red blood cell casts. There may not be an obvious history
of kidney disease or hematuria. Hereditary nephritis is not always a
progressive renal disease.

some individuals of all families af-
fected.10

This paper describes five genera-
tions of a family with microscopic
hematuria and a high incidence of red
blood cell casts suggesting glomerulo-
nephritis. No evidence of progression
of renal disease was found. The large
size of this family permits an assess-
ment of the prognosis, mode of inheri-
tance, and differential diagnosis of
familial hematuria.

In 1926, Baehr described 14 young
adults with “a benign and curable
fom of hemorrhagic nephritis.” 1
Hematuria in those young patients was
discovered accidentally and seemed to
persist without evidence of progressive
rerel disease. Subsequently, cases of
both intermittent and persistent,
benign microscopic hematuria have
been discovered in all age groups.2’9
Sudy of renal function and mor-
phology generally shows no evidence
ofrenal disease. In a few cases a family
history of hematuria or nephritis was
elicited.6™9 The question arises
whether some of these individual cases
o nephritis were in fact familial.
Hereditary nephritis has generally been
considered to be progressive in at least

Methods and Study Population

Five generations and 207 members
form the kindred that was studied in
Lancaster and Chester Counties, Penn-
sylvania; Cecil County, Maryland; and
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Ashe County, North Carolina. There
are at least 584 members in the entire
family.

The same physician evaluated one
to three specimens of fresh, clean-
voided, midstream urine. Care was
taken not to include menstruating
females. The following criteria were
used to determine if an individual was
affected: (1) The presence of four or
more red blood cells per high power
field and/or red blood cell casts; (2) if
a family had both an affected parent
and an affected child, the individual
was presumed to be a carrier; and (3)
neural hearing loss was considered
significant if a decrease of 15 decibels
or greater was present at 4,000 or
greater cycles per second by standard
audiometry. Albuminuria was mea-
sured by 0.2 percent tetrabromophenol
blue indicator.* Serum creatinine was
measured by the picric acid method
utilizing the Jaffe reaction on the
automated Technicon Autoanalyzer
(normal 0.5 to 1.3 mg percent).

Case Reports
Case 1 (#9**). A 17-year-old fe-

*Bili-Labstix, Ames Company, Inc., Elkhart,
Indiana.
**Indicates pedigree number in Figure 1.
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male (D.W.) was seen at the Quarry-
ville Family Health Center in Quarry-
ville, Pennsylvania, for a febrile illness
in November 1973. She denied hema-
turia, but admitted to a history of
urinary tract infections as well as
allergies to radiologic iodinated con-
trast media and penicillin. Physical
examination was normal. Urinalysis
showed red cells, red blood cell casts,
and trace proteinuria. Serum creati-
nine was 0.8 mg percent. A urinalysis
two weeks later showed 50 to 100 red
blood cells per high power field. Fam-
ily history revealed the father (#6) and
grandmother (#2) with histories of
hematuria. This patient continues to
have intermittent microscopic hema-
turia with red blood cell casts.

Case 2 (#1). A 77-year-old female
(B.W.) was admitted to Lancaster Gen-
eral Hospital in Lancaster, Pennsyl-
vania, in September 1973, with ab-

438

dominal pain. Past history revealed
urinary tract infections, but no epi-
sodes of hematuria. Evaluation re-
vealed a poorly functioning gall-
bladder, but the patient’s abdominal
pain resolved uneventfully. Urinalysis
revealed microscopic hematuria. Intra-
venous pyelogram was normal and
cystoscopy showed chronic trigonitis.
Creatinine was 1.9 mg percent. A urine
culture grew 15,000 colonies of strep-
tococci and after penicillin, the hema-
turia persisted. Audiometry revealed a
high-frequency hearing loss. The pa-
tient noted that several of her male
and female ancestors had “kidney”
disease which was not well defined and
that all lived into their seventh and
eighth decades. Subsequently, B.W. has

had stable renal function, but
persistent intermittent microscopic
hematuria including red blood cell
casts.

Case 3 (#14). A 50-year-old nde
(W.W.) was admitted to Lancaster
General Hospital in December 1973
complaining of substernal chest n
with a past history of a coronary
bypass and aortic valve replacement
Although he denied urinary tract in-
fections or hematuria, microscopic
hematuria was found. This was attri-
buted to anticoagulation which, how
ever, was in the therapeutic rate
Serum creatinine was 1.0 mg percent
A high-frequency hearing loss ve
detected. The patient had experienced
high noise levels in wartime. Red
function remains stable and rmico-
scopic hematuria recurs intermittently
despite anticoagulation within athera-
peutic range.

Case 4 (#2). A 51-year-old ferde
(C.D.) was admitted to Forsyth Mm
orial Hospital in Winston-Salem, North
Carolina, in January 1967, with a
non-functioning kidney. History in
cluded multiple urinary tract infec-
tions. Nephrectomy was performed
and the pathology report indicated
chronic pyelonephritis and marked
calyceal dilatation consistent with a
calyceal diverticulum. The patient s
been found to have microscopic heme
turia. Serum creatinine was 14 ny
percent. Eight years later, the petient
has stable renal function but persistent
hematuria including red blood dl
casts.

Case 5 (#22). A 46-year-old ferrde
(R.C.) of Boone, North Carolina, com
plained to her family physician o
dysuria, frequency, and intermittent
discoloration of urine in July 1973
Urinalysis disclosed hematuria as vl
as bacteriuria and pyuria. Intravenous
pyelogram and cystoscopy were no-
mal. Infection was controlled by ati-
biotics, but her microscopic hematuria
continues. Her creatinine was 0,9 ng
percent.

Case 6 (#5). A 42-year-old nde
(L.W.) was evaluated for microscopic
hematuria in January 1974, at te
Quarryville Family Health Center after
a family history of hereditary nephritis
was obtained. Past history induded
chronic pyelonephritis, renal sores,
urinary tract infections, and hene
turia. Allergies were noted to penicillin
and radiologic iodinated contrast
media. Previous intravenous pyelogram
showed shrunken, scarred kidneys.
Cystoscopy and urine culture vee
negative. Microscopic hematuria ad
red cell casts were documented. Saun
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creatinine was 1.2 mg percent. A
high-frequency hearing loss was de-

tected.

Results

Of 207 family members who were
evaluated, 108 were affected with
microscopic hematuria. In addition,
five were presumed carriers because
their parent and child were affected.
Sixty-one percent were therefore in-
wolved. No cases of significant renal
insufficiency in present or past family
members could be found. The age
range of the entire study group was 4
to 84 years. History of gross hematuria
wss obtained in only two patients.
Red blood cell casts were found during
a five-minute search in 32 percent of
te total urines having microscopic
hematuria. Most of the family did not
hae knowledge of their microscopic
hematuria, even though many had
urinalyses performed in the past. The
hematuria was intermittent in some
patients in whom several specimens
were examined.

Abhistory of urinary tract infections
wss elicited in 58 percent of the 180
from whom a history could be ob-
tained. Males had a history of infec-
tion (31 percent) less often than fe-
meles (82 percent). In retrospect,
hematuria was often detected during
hospitalization for other illnesses and
wully not investigated. Five “car-
ries” (three females, two males) were
free of hematuria on three different
occasions, yet both a child and a
parent were affected. Whether these
five individuals are true carriers and
rever manifest their hematuria at any
time is an unanswered question, since
te hematuria was intermittent in
sone other affected members. Studies
hae suggested that several stresses
nay precipitate varying amounts of
hematuria in affected individuals.5’6
flglmewere not evaluated in this fam-
ily.

Four of 11 members of one branch
°f the family were audiometrically

Table 1. Clinical data from Members of Family (Figure 1).

Serum
Creatinine
Age Gross Microscopic RBC Proteinuria (n=0.5 -
Patient Sex (Years) Hematuria Hematuria Casts NHL* (0 =4+) 1.3 mg%)
1 F 7 0 + + + 0 19
2 F 51 0 + + 0 1.4
3 F 25 0 + 0 0 1.0
4 F 55 0 0 0 0
5 M 42 0 + + + trace 12
6 M 15 0 + 0 0 0 0.8
7 M 11 0 0 0 0 0
8 M 18 0 0 0 0 0
9 F 17 0 + + 0 0 0.8
10 F 12 0 0 0 0 0
11 M 55 0 + 0 0 0.9
12 M 38 0 + + + 0 1.0
13 M 4 0 + 0 0
14 M 50 0 + 0 + trace 1.0
15 F 25 0 0 0 0
16 F 38 + + + 0 0 1.0
17 F 40 0 + 0 0 0 12
18 F 22 0 + 0 0 1.0
19 F 49 0 + 0 0
20 F 45 0 + 0 0 1.0
21 F 21 0 + 0 0 0.8
22 F 46 + + 0 trace 0.9
23 F 17 0 + + trace 0.8
24 F 25 0 + 0 0 0.9
25 M 27 0 + 0 0 0.8
26 F 22 0 + 0 0 0.9

*NHL: Neural Hearing Loss

tested, as shown in Table 1, and found
to exhibit high-frequency hearing
losses. None of these was obvious
clinically. Each of those involved also
had another potential cause for the
hearing loss, such as high noise envi-
ronment, which therefore makes the
significance of this finding unknown.
There was no history of recurrent
otitis media. No cataracts were found
on routine examination in any of these
patients. Slit lamp examinations were
not carried out.

There seemed to be an increased
history of allergy to penicillin and
radiologic iodinated contrast media.
Eighteen of 32 patients specifically
questioned had a history consistent

THEJOURNAL OF FAMILY PRACTICE, VOL. 4, NO. 3, 1977

with penicillin allergy. Five of the 12
who had an intravenous pyelogram
gave a history compatible with an
allergic reaction to the procedure.
Most of those who had a reaction to
the contrast media also were allergic to
penicillin (four of five).

Table 1 shows data from a partial
family pedigree which is representative
of the entire group. The only excep-
tion is that all the cases with gross
hematuria are in this pedigree. There
also was a higher incidence of micro-
scopic hematuria (81 percent com-
pared with 61 percent). This may be
related to a possible consanguinous
marriage of patient #1. Her husband
also has microscopic hematuria.
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Table 2. Offspring of Affected Subjects and Normal Mates. Test for Expected 1:1 Distribution o Sexes in Autosomal Dominance.

Father Affected Mother Affected

Offspring

Affected Normal Chi Square Affected Normal Chi Square
Male 17 13 0.53t 13 10 0.39t
Female 17 1 1.29t 22 10 4.50*
Total 34 24 1.72t 35 20 4.09*

tNot significant at the 0.05 level (1 df)
*Significant at the 0.05 level (1 df) or p<0.05

Discussion

Hematuria is a sign in many clinical
situations. In the differential diagnosis
of recurrent hematuria, nephritis cah
be distinguished from urologic condi-
tions of the kidney or lower urinary
tract by the presence of red blood cell
casts. Once the casts are found, a renal
biopsy is the most revealing diagnostic
tool. This has greatly decreased the
number of cases of “idiopathic” hema-
turia. Hereditary nephritis, of course,
is proven by involvement of successive
generations with progressive renal dis-
ease and nerve deafness in most of the
affected males. Foam cells have been
described in many of the renal
biopsies.

The earliest reference to hereditary
nephritis is that of Dickinsonll in
1875. Many others have since de-
scribed families with progressive renal
disease and hematuria. The best
known of these is Alport’sl0 study in
1927 which described the sensori-
neural hearing loss associated with
hereditary nephritis.

Several articles since Baehr’sl in
1926, have described non-progressive
renal disease and hematuria. Non-
progressive, intermittent and persistent
hematuria have been discovered in all
age groups. Detailed study of renal
function and morphology generally
does not show any evidence of signifi-
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cant renal disease. In some cases a
family history of hematuria or some
type of nephritis was elicited; how-
ever, McConville,6 through careful
family pedigree analysis, found succes-
sive generations of certain families
with affected males and females sug-
gesting the inheritable feature. In
1971, five kindreds with hereditar
nephritis were reported by Chazan.
One kindred of 34 people had a benign
clinical course. Nerve deafness was
reported.

The present family consisting of
five generations has no renal associated
mortality. Urinary tract infections are
more common. Although nerve deaf-
ness is found in some of the family,
possible explanations other than he-
reditary nephritis are present. None of
the other associated abnormalities,
such as musculoskeletal deformities,
genitourinary tract abnormalities, or
ocular problems are found in this
study group.

Table 2 tests autosomal dominant
inheritance in this family having
benign hereditary nephritis. Table 3
shows the significance of sex ratios.
Although the numbers are small, a
general pattern emerges in this family
of autosomal dominance with perhaps
variable expressivity. There is a contro-
versy as to the exact mode of inheri-
tance of hereditary nephritis.12-15
The comparison of statistics in heredi-
tary nephritis is fraught with a large

Total Offspring

Affected Normal Chi square

69 44 5.53*

number of possible difficulties. Tre
intermittency of the condition pos
serious problems statistically12,16 ur+
less those patients without hemeturia
are rechecked several times. Also, &
riers may never have hematuria. Gn
sanguinous marriage can be present, &
is probable in this family, which nay
skew the genetic information.

A history of allergy is an interesting
finding in this family. Other kindreds
have been reported with an increased
incidence of allergy in hereditary
nephritis.13,17 Fanconi also pointed
out this fact in patients with rephri-
tis.18 The increased incidence in tis
small number of a kindred is onlya
clinical impression and may not repre-
sent a rate greater than that of te
general population.

The renal involvement in beign
hereditary nephritis is manifest, d
course, by microscopic, and \ay
rarely by gross, hematuria. Pyuria b
common with or without symptoms d
infection or positive cultures. Afewd
the patients in this study had elevated
levels of serum creatinine. These mem
bers had previous urinary tract infec-
tions and one had a nephrectomy with
histopathology consistent with pe
lonephritis. The question remairs
exactly how and why the dind
pyuria, histologic pyelonephritis @
glomerulonephritis, and its hereditary
nature are related. Some have g
gested that the urinary tract infections
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Table 3. Significance of Sex Ratios.

Data
Total men vs
total women

Affected vs
normal subjects

Affected women vs
normal women

Affected men vs
normal men

Normal men vs
normal women

Affected men vs
affected women

NS = Not Significant

Ratio Chi Square Significance
53:60 0.43 NS
69:44 553 p<0.05
39:21 5.40 p<0.05
30:23 0.93 NS
23:21 0.09 NS
30:39 1.17 NS

p<0.05 = Statistically significant at a = 0.05 level (1 df)

occur in hereditary nephritis super-
imposed on a glomerular lesion. In
many cases the clinical and anatomical
features have suggested glomerulo-
nephritis; * ’ in others pyelo-
nephritis appeared to be pres-
ent.17,20,21 No study of renal his-
tology has been documented in this
family except that described in Case 4
(#2). We did not feel that renal biopsies
were warranted in members of this
family with such a benign history.

Hematuria of glomerular origin may
sugoest serious consequences. Patients
with benign hereditary nephritis, how-
e, appear to be quite different and
have no progressive renal dysfunction.
This has also been noted in previous
studies.6,8,9 The presence of hema-
tuia in the oldest member of this
family, age 84, with no apparent mor-
bidity, would presage a very good
Prognosis for the rest of the family.
Further follow-up is, of course, neces-
ay.

A large amount of patient and
Physician resources can be spared if
tre diagnosis of benign hereditary
nephritis can be made in a family. This
hes obvious reference to genetic coun-
#ing as well as to the diagnostic

evaluation required. It has been re-
ported that hereditary nephritis may
be much more common than previous-
ly thought.7 It is interesting to note
that in more than five generations of
this large kindred, no one had been
correctly diagnosed as having a hered-
itary renal disease. Undoubtedly, this
was due to its benignity. Perhaps now
there will be many more families with
the benign form uncovered. This pres-
ent kindred alone has moved into at
least 14 states.
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