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ABSTRACT:

OBJECTIVE: Ten adult subjects with nephrotic syndrome and modest aberrations on renal biopsy were
studied before and after 13 steroid inhaler remissions to assess the effects of a seasoning diet.

METHOD: They were chosen because the results, which showed that all of them had a minor to moderate
rise in blood volume and that several of them had raised blood pressure levels, were unexpected given the
predicted hypovolemia.

RESULTS: Plasma renin activity (PRA) increased in 8 patients after remission and reduced in 3, whereas
blood pressure dropped in 12 patients but plasma volume rose in 10. All seven patients had an improvement
in their ability to clear creatinine, however, only four of the seven patients saw an improvement in their
ability to clear radioactive chromium sulfate (Cr) EDTA. Contrarily, in the nephrotic phase, the tub
Hippurate clearance (renal plasma flow) was either normal or rose and declined in five of seven instances,
causing the extremely low filtration percentage to rise toward the normal range.

CONCLUSIONS: These findings contradict the widely held belief that the major cause of the persistence
of the edema in this situation is hypovolemia and instead raise the possibility that other variables, such as
reduced glomerular permeability, may be significant. Despite the fact that no combined measures of these
hemodynamic parameters have been recorded in a patient population with a comparable clinical profile, a
wealth of evidence from the literature indicates that people with an established nephrotic syndrome often
exhibit hypervolemia to some extent.
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INTRODUCTION:

The development of edema in people with renal disease may be caused by the diseased kidney's failure to
eliminate salt and water or by the kidney's natural reaction to the work overload of physiologic volume
management. [1] A common example of the former disruption is acute glomerulonephritis, which results
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in an expansion of the extra and circulatory fluid volumes and symptoms include hypertension, elevated
venous pressure, and congestive heart failure.

The latter scenario is thought to happen in the nephrotic syndrome, where protein leakage from the
glomeruli results in hypovolemia, which prompts the kidney, which is otherwise relatively normal, to
respond successfully but inappropriately by retaining fluids. Blood volumes and low plasma, the lack of
hypertension, arise in renin activity, the generation of angiotensin, or an increase in plasma levels are hence
indicators of this syndrome. However, various studies have noticed that blood and plasma volumes, whether
normal or higher, regularly occur. [2]

We picked a group of adult patients with "minimal lesion nephrotic syndrome" who had a normal or
increased blood volume in order to investigate the causes causing salt retention in this disease. An additional
advantage was that these individuals might be investigated after (steroid-induced) recovery. The problem
of interindividual variability in normal values was resolved by making each patient function as his own
down control. Our results show that the classic idea of edema production in the nephrotic syndrome is not
always accurate, even in individuals with "minimal lesions."

METHODOLOGY: Kidney biopsy samples from 10 adult patients, nine men, and one woman, without
light microscopy or antibody abnormalities, were observed for several days of equilibrium in the hospital
without treatment and while following a salt-poor (20 meq sodium/day) diet. None of them had lately had
prednisone therapy. Some of them had diuretic medication, which was stopped at least one week before the
investigations. A second study was conducted on 3 of the patients before, during, and after a recurrence of
the illness. resulting in 13 paired observations overall.

The tests were carried out the morning after a light meal, before the commencement of prednisone
medication, with the patient lying in a reclined posture. After 10 minutes of equilibration, the radio-
iodinated human serum albumin dilution method was used to calculate the plasma volume. Hematocrit
value and plasma volume were used to calculate blood volume under the assumption that the total body
hematocrit value was 0.91 times the venous hematocrit value. To gauge plasma renin activity, a modified
Haber technique was used (PRA). The blood pressure was determined by averaging at least three
measurements made on the same day using a sphygmomanometer. 24-hour creatinine clearance was
determined on a separate day, the day before. I-Hippurate and Cr EDTA were infused while the renal blood
flow and glomerular filtration rate (CFR) were simultaneously measured using the urine collection
technique. These conclusions were reached again under identical conditions. after obtaining a full remission
with prednisone treatment, including salt restriction, for 1.5 to 6 months. In the control study, most of the
patients were still getting steroids. The statistical analysis used the Wilcoxon test for paired data.
RESULTS:

CLINICAL STATE: Table 1 lists some of the preliminary individual results. During the first research,
every individual was severely edematous and only expelled little quantities of salt. while after recuperation,
body weight dropped to 26 kg. All participants had low serum albumin concentrations (mean 1.50 g/100
ml), which increased to normal levels (mean 3.67 g/100 ml) following remission (Figure 1).

Table 1: Patient Information from the Period of Severe Proteinuria and Edema and the Post-Recovery
Period
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Blood PRA Creatinine | Serum Blood Pressure
Volume Supine Clearance Albinum
Cas | Age | Gender |R |N R N R N R N R N
e
1 18 M 5. |54 |295 |145 |151 |110 |52 |26 |130/80 | 140/90
2
2 40 M 6. |72 |295 |125 |127 |34 |45 |17 |120/60 | 160/90
3 20 M 5 |56 |145 [405 |91 66 |49 |14 |120/70 | 125/90
4da | 22 F 4. |48 |205 |175 |90 50 |4 1.3 | 123/75 | 140/ 80
4 | 25 4. |48 |60 |320 |96 40 |32 |15 |125/75 |120/80
5 64 M 4. |51 |39 |105 |85 85 |36 |18 |130/80 | 150/90
6 26 M 4, |51 580 [315 [135 |67 |33 |09 |120/80 | 130/90
7a |19 M 4, |63 |500 |355 |170 |120 |31 |12 |150/10 |180/12
h |21 6 |83 |18 |60 |124 |100 |33 |1.8 |140/70 | 165/95
8a |29 M 5 |55 |350 |315 |84 80 |33 |14 |125/85 |140/10
8b |30 6. |68 |- 85 |135 |113 |35 |16 |132/85 | 135/ 90
9 23 M 5 |61 |- - 143|109 |33 |19 |135/90 | 150/95
10 |56 M 5. |56 |145 |510 |[104 |18 |32 |14 |105/80 |135/95
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Figure 1: Value of blood volume, plasma volume, arterial pressure, and plasma albumin concentration

CHANGES IN VOLUME AND BLOOD PRESSURE: Blood pressure increased during the
glomerulonephritis phase in 5 of the 13 episodes (>130/00 mm Hg), and in 12 of the 13 episodes including
those in whom blood pressure readings within the normal range dropped upon remission. The mean
diastolic and diastolic pressures were significantly greater than during the recovery that followed (17- and
14-mm Hg, respectively). Following remission, there was a mean significant decrease of 0.3 and 0.3 I. in
plasma volume and blood volume, respectively. They were close to normal or increased during the
edematous phase.
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Figure 2: Values for each individual's creatinine clearance, EDTA clearance with a Cr label, and effective
renal plasma

RESPIRATORY HEMODYNAMICS: Seven individuals had decreased creatinine clearance, which
reverted to normal following remission. After recuperation, an increase was seen in 12 out of 13
observations; the group's mean rise (42 ml/min, or 56%) was very significant. In seven patients, we
additionally evaluated the renal plasma flow and GFR. Following recovery, a comparable rise in GFR (from
90 to 104 ml/min) was seen. The filtration fraction was relatively low (mean 0.088) throughout the nephrotic
phase due to normal renal plasma flow, but it considerably rose to 0.198 following remission. Interestingly,
renal plasma circulation was stronger in five individuals during the luminal period than it was after
recovery. (Figure 2)

RENIN ACTIVITY IN THE PLASMA: Prior to remission, the logarithms of PRA levels were within or
below the range anticipated under salt restriction. Three and four patients' values during recumbency and
upright posture were observed to decrease after remission, whilst the values for the other patients increased.
Even while the mean sodium excretion was lower during the nephrotic phase (14 meg/day) than it was after
recovery (36 times/day), this only caused a small but negligible increase in the group's average scores.
(Figure 3)
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Figure 3: Individual patient logarithms of plasma renin activity as well as average values for the group
RELATIONSHIPS BETWEEN THE MEASURED PARAMETERS: As previously mentioned by us
Pt, it was unable to demonstrate any clear links between fluctuations in blood pressure and blood volume,
plasma albumin level, blood pressure, PM, and degree of renal functional impairment. It is interesting that
the three patients (Cases 2.4 and 10) with the most severe impairment of renal function had blood pressures
of 160/90, 140/80-, and 135/95-mm Hg, respectively, and increased blood volume values (+1.0, +0.2, and
+0.3 liter).
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A logical extension of Starling's theory, the idea that low plasma and blood volumes characterize nephrotic
syndrome appears to provide a sensible reason for the often-exceedingly resistant edema in patients with
morphology and operationally healthy kidneys. [3] However, there is some uncertainty in the experimental
data. Although some individuals did have reduced blood volume, several researchers note that it was less
severe and less frequent than anticipated.

What is more significant is that no correlation between plasma albumin level and plasma volume decrease
could be detected in any of the investigations that were described [4]. Although there are noticeable
variances across the various series, Table II's analysis of the pertinent data from nine research shows that
normal or even higher blood volume levels are more often than not, regardless of the methodology. A study
is particularly intriguing since, like us, he studied the same patients' conditions before and after remission.
Only four out of 22 patients showed an increase in plasma volume after the resolution of the nephrotic
syndrome. [5]

Our results show that plasma volumes and volume of blood are preserved in the nephrotic syndrome
extremely close to normal levels and may even increase, despite a large decrease in colloid osmotic
pressure. Naturally, the fact that theta steady state is ultimately reached in all nephrotic subjects—even in
those with particles osmotic pressure values that are only one-third of normal—without any further decrease
in blood volume, illustrates the potency of the forces preventing the pathway of fluid from the bloodstream.
In normal animals, the same expansion also results in significant increases in fluid overload 1151. Plasma
volumes in nephrotic patients are unquestionably lower than they would have been with higher albumin
levels, as shown by the fact that albumin infusions cause considerable increases [6] and, occasionally,
circulatory overload. [7]

In this regard, findings made in individuals with congenital albuminemia who have normal blood volumes
and little to no edema 1181 are of interest. The significantly improved lymph flow might be one of the
factors preventing the circulation volume from dropping. [8] In individuals with nephrotic syndrome 1131,
the plasma volume is also reduced after the aggressive clearance of extracellular fluid excess. This might
be one of the causes of the low readings that have been shown in certain reports more often.
HYPERTENSION: It is challenging to reconcile the idea of reduced blood volume with the frequent
occurrence of modest blood pressure elevations in nephrotic syndrome patients. However, according to 11
researchers who studied blood pressure, individuals with minimal lesion nephropathy typically had higher
blood pressure (Table 2). In the current study, we were able to confirm these findings while also seeing a
drop in blood pressure in all but one participant during remission. similar to our earlier research. [9] There
was no discernible connection with blood volume.

Table 2: Blood volume in patients with nephrotic syndrome

No. of Paints with percentage and Normal values Blood
Volume

Reference Method <-10% (-109% -+ 10%0) >10%
(5] 3 12
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[6] Cr-ery 5 1
[8] Cr-ery 19 22 1
[10] Cr-ery 3 10 2
[11] RISA 2 20 8
[12] RISA 7 3 5
[15] RISA 9 10 3
[17] Cr-ery 40 22 10
[18] Evans 5 PV + 25% decrease
blue
[19] Evans mean PV -10% 7 children
blue
Total 83 104 30

RENAL FUNCTIONS: Decreased renal function is not seen to be a sign of "pure” nephrotic syndrome
with few lesions, similar to how hypertension is not thought to be a sign. However, each researcher notes
that a brief drop in the GFR occurs often (Table I11). Although there was no correlation between changes
in blood pressure or blood volume and the lower creatinine clearances documented in a previous study in
18 of 31 adult patients. [10]

Table 3: Patients with Minimal Lesion Nephrotic Syndrome Are More Likely to Have Hypertension and
Lower GFR

Reference OFR Decrease (% of patients) Hypertension (% of patients)
[13] 70 30

[14] 60 30

[19] 30 40

[20] 50 10-50

The issue of whether filtration rate declines are caused by hypovolemia is especially important from a
practical standpoint. The rise in CFR and salt excretion that may be generated in these individuals by the
infusion of hyperosmotic salt-poor albumin suggests this option. However, the majority of researchers who
have employed this or dextran therapy have noted that in around 50% of patients, the GFR does not rise
and diuresis does not occur despite the infusion of quantities sufficient to boost the blood volume
considerably beyond normal levels. Reversible renal failure requiring dialysis therapy has been reported in
a few instances with minimal lesion nephrotic syndrome. [11,12] according to the researchers, several of
these individuals exhibited elevated blood pressure without any indications of hypovolemia. It appears
unjustified to claim that these occurrences were caused by abrupt drops in blood volume. [13]

Table 4: PA and RPA in Patients with Nephrotic Syndrome
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PA PRA

Reference Increase Normal Increase Normal

[6] - - 4 2

[7] 8 : : :

[9] - - 11 4

[11] - - 3 4

[13] - - 4 1

[14] 7 2 6 3

[19] 3 12 3 12

[20] 8 2 8 2

DISCUSSIONS: It is well accepted that the minimum lesion nephrotic syndrome often results in normal
renal blood flow, which significantly reduces the filtration fraction [14,15]. Following remission, a rise in
CFR leads to an increase in the filtration fraction, whilst the renal plasma flow stays constant or even
declines. It is not plausible to assume that there is hypovolemia given the low filtration fraction during the
hypoproteinemia phase and the decline in renal plasma flow after remission. A patient with albuminemia
had a filtration fraction that fell from 0.38 to 0.23 after receiving albumin, which was consistent with the
extremely low oncotic pressure's preference for a high filtration fraction. The GFR is either maintained or
just mildly decreased in experimental nephrotoxic serum nephritis in rats. while a significant reduction in
the glomerular permeability coefficient. [16] Without attaining filtration equilibrium, filtration is
maintained by a rise in elevation of the mean capillary pressure. based on clearances for
polyvinylpyrrolidone. Children with minimal lesion nephrotic syndrome had deficits in the clearance of
molecules smaller than 40 A that were less than 20% of normal, according to Robson et al. Similar to the
current research, the renal plasma flow reduced slightly during remission while inulin clearances increased
by nearly 25%. These researchers concluded from their observations that glomerular filtration was
fundamentally impaired, most likely as a consequence of the fusion of the foot processes. This clinical
research cannot be used to determine if reduced glomerular permeability alone may cause edema
development or what function must be given to enhanced tubular reabsorption.

Surprisingly little systematic research has been done on plasma renin and aldosterone levels, and the data
that is available is difficult to interpret given the sodium balance's significant influence. There have been
varying reports of PRA increases. [17] A review of some of these data (Table 4) reveals that only a small
subset of nephrotic syndrome patients exhibits a specific stimulation of the renin-angiotensin-aldosterone
axis. Using a standard sodium-restricted diet, they compared the plasma levels of renin and aldosterone in
patients with nephrotic syndrome. [18] The only patient who had minimal lesion nephrotic syndrome was
one of theirs. Six out of nine measurements showed an increase in plasma renin concentration, but
angiotensin 11 levels were within the normal range. When the subject was supine, plasma aldosterone was
only marginally elevated, but when the subject was upright, plasma aldosterone was normal. In a recent
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study, aldosterone and PRA levels in the nephrotic phase ranged from normal to low. followed by an
increase in three cases. [19]

We found that the PRA is often lower during the edema period than it is after recuperation under extreme
salt restriction. [20] Undoubtedly, in three of the instances, it was depressing. Our results cannot be
compared directly to those in the cited literature because of variations in the underlying condition, the salt
balance, and the technique utilized to determine renin. However, they are generally in accord with the idea
that while not all patients with nephrotic syndrome have substantially elevated plasma renin levels, those
who do so do not always have persistent hypovolemia.

CONCLUSION: Although the data do not allow judgments as to the percentage of patients responding in
the manner described here, our view is that this is the norm the exception rather than the among adults. The
current patients were chosen based on higher blood volumes. Therefore, we draw the conclusion that the
hypothesis that hypovolemia is primarily responsible for the onset and persistence of edema in adult patients
with minimal lesion nephrotic syndrome is not supported by our research on blood pressure, PRA, blood
volume, and renal hemodynamics during the nephrotic state and after remission. Further, the concept that
fluctuations in blood pressure cause sodium excretion to vary is disproved by pertinent studies and the lack
of a consistent association between these measurements and sodium excretion. The function of the PRA
and the kidneys depends on variations in blood volume. These findings would be consistent with glomerular
permeability impairment in varying degrees.
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