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Case 1: 
 
Mr. Eddie Dema is a 42-year-old male with a past medical history of diabetes, hypertension, and gout, he 
presents with one month of increased shortness of breath, chest tightness, and peripheral edema. His labs are 
notable for a creatinine of 2.5. Unfortunately, the only other creatinine you have is 0.8, but it's from 12 years 
ago. BUN is 36. CO2 is 18, potassium 3.7 albumin 2.1 his A1c that was last recorded with 6.8.  
 
His EKG is not notable for anything concerning for ischemic change and his troponin and BNP are negative, so 
you're not as concerned about a cardiac cause of his edema. Then his UA was notable for greater than 500 
protein and 5 RBCs. 
 
So thinking about what's going on in him. What should the initial evaluation for AKI with proteinuria include, 
and how does that differ from AKI without proteinuria? 
 
Joel Topf, M.D. 
Your general approach to nephrotic syndrome is you've got three organs that you need to look at right?  You 
need to look at the kidneys, heart, and liver. And, you know, we don't have a history of any liver disease, but 
you just want to make sure you're not missing any cirrhosis as a cause of one of the greatest edematous states. 
And you want to take a look at the heart I guess we have, we're going to accept that the negative BNP is going 
to be good enough that we don't have cardiac causes? 
 
And then we do have a urinalysis with heavy proteinuria, and so this sounds like nephrotic syndrome. And in 
fact, he has two of the criteria; he's got proteinuria but we haven't been able to define the absolute amount, but it 
looks like heavy proteinuria on the dipstick. We have hypoalbuminemia, that's part two. We have edema, which 
is three The only other defining characteristic, we would need would be an increased cholesterol. 
 
And did I miss that or do we not have that yet? 
 
Host:  
Not yet, not yet.  
 
Joel Topf, M.D. 
Okay so you know to classically call this nephrotic syndrome, we need 2 steps: we need to quantify the protein, 
and there's a couple of different strategies for that, and we need to measure the cholesterol. I personally am not 
sure how much of a difference that's going to make in this guy has got heavy proteinuria that looks like it's 
coming from the kidney.  



 
The real question...the real problem here is the most common cause of nephrotic syndrome in the United States 
is diabetes, and whether this is just diabetes, and I'm not trying to minimize that---it's a huge problem, or 
whether it's more. 
 
I'm gonna use the word interesting,  a more interesting, or rare cause of primary kidney disease, or not even 
necessarily the primary kidney disease, but some other kidney pathology that's causing that nephrotic syndrome 
is a difficult question; something that you're going to need to pursue. 
 
Matthew Watto, M.D. 
Joel, what is your history look like here so we're framing this as maybe an acute kidney injury with proteinuria, 
but this is someone who seems like they've been lost to care we're not really sure about the acuity of it.  So 
when you're trying to figure out chronicity, and more broadly with the patient's history, which elements of the 
patient history are important when you're discussing things to determine whether it's acute or chronic? 
 
Joel Topf, M.D. 
The best answer to that is what's the Creatinine tomorrow, or if you can figure out what was creatinine 
yesterday, right? 
 
Like is the creatinine going to be 2.5, every day?  Then we got pretty good evidence that this is chronic, and if 
it's 2.8 or 3 tomorrow, then it looks like it's pretty much an acute disease. 
 
And this guy is a particular challenge because we don't, we have this big gap in history we have a creatinine 
from 12 years ago and now we have a creatinine of 2.5, a normal creatinine from 12 years ago, and now we've 
got a guy with pretty significant kidney disease.  
 
So that adds some problems to it you know? If this had been a more typical patient with diabetes that was 
getting regular follow up with their primary care doctor, then one of the really important pieces of data is going 
to be that albuminuria that you're supposed to get yearly. And the creatinine that you're supposed to get yearly 
because when you get those--especially if you think about the albuminuria--if the guy had, you know, 30, then 
40, then 50, then 80, then 120 over consecutive years, that sounds like typical albuminuria of diabetes.  
 
It gradually progresses, and it does accelerate to some degree, but you can kind of draw a pretty smooth curve 
from small amounts of albuminuria to significant amounts of albuminuria. Then if in the presence of that going 
up, 30 to 50 to 80, it goes to 1200, you know, within a year, that's not diabetic disease. That's something else, 
some other illness comes on and it changes the pattern of albuminuria.  
 
And so that's one of the important clues that we use to try to differentiate is this diabetic disease or is this 
something different.  
 
Matthew Watto, M.D. 
What about if though, if the patient says had relatively controlled diabetes, then went from relatively controlled 
to just wildly out of control? Might you see a spike in proteinuria in that case or would you still see an upward 
trend like you're saying? 
 



Joel Topf, M.D. 
I don't think so unless this guy rolls in with an A1c of 6.8. It looks like he's his, his diabetes is certainly not out 
of control, right now, but they typically don't get these huge jumps in proteinuria, in response to decreased 
glycemic control.  
 
Matthew Watto, M.D. 
Joel,  I wanted to recap the diagnosis of nephrotic syndrome and then go back to the proteinuria thing 
quantifying it.  
 
You mentioned, proteinuria you need that, it’s typically 3.5 grams in 24 hours, or on a spot protein creatinine, 
and maybe you can talk about what we look for in this spot protein creatinine? So they need the proteinuria, 
peripheral edema, low serum albumin, and then the hyperlipidemia. You said you said four criteria? 
 
Joel Topf, M.D. 
Yep. Some people will put a fifth criteria they'll say hypercoagulable state. But, you know, it’s hard to measure 
that. So it's more of a characteristic of nephrotic syndrome, rather than a defining aspect of it.  
 
Matthew Watto, M.D. 
Right.  
 
Joel Topf, M.D. 
You know the four defining aspects are exactly what you said you got the hypoalbuminemia, the edema, which 
is the only clinical sign, you have the proteinuria greater than 3.5 grams in 24 hours, and low albumin and high 
cholesterol.  
 
Matthew Watto, M.D. 
Patients may present with just like fatigue and this edema I've seen it picked up where someone has a chest 
X-ray and they have unexplained effusions, and that that can kind of clue you in a little bit but not necessarily 
classic.  They always on a test would say frothy urine right? 
 
Joel Topf, M.D. 
Yeah, you get the foam of urine that is the classic finding that's gonna be highly dependent on the concentration 
of the urine. The reason that usually it will specify that it's a first morning urine is because that's classically a 
very concentrated urine. And so you'll get the most foaminess there, but you talk to patients about this and then 
they’ll say that they'll flush the toilet, and the foam doesn't go down like that's how much it foams. So it really is 
a remarkable, remarkable finding! 
 
Matthew Watto, M.D. 
I hope to see that someday! [laughter]...not for myself though! [laughter] 
 
Joel Topf, M.D. 
[laughter] For one of the kids that you don't love as much! [laughter] 
 
Patients will be able to get in. They'll be able to tell you, you know, all of a sudden this happened right and 
usually, you know these stories, it is a pretty sharp moment if it’s an acute GN. They're like,  “yeah I remember 



it happened a month ago, it happened six weeks ago, you know, all of a sudden, I had this swelling and I had 
this foamy urine.”  
 
Matthew Watto, M.D. 
Okay, so let's talk about I know this is basic--and we probably covered this a little bit with you before--but the 
urinalysis that measures albumin, when you do the dipstick that's when you see protein on urinalysis.  The 
dipstick is measuring albumin.  
 
Can you talk about how that differs from if you're sending a urine protein creatinine ratio, or a urine albumin 
creatinine ratio? 
 
Joel Topf, M.D. 
Yeah, so, so you got it exactly right, that the dipstick is just measuring albumin, and when you order a urine 
albumin you're just measuring albumin.  
 
When we're looking at diabetes, microvascular disease, risk for amputations, risk for cardiovascular disease, we 
love urine albumin! So one of the things about it is that a urine albumin at one institution is comparable to a 
urine albumin at a different institution--that they're all standardized.  
 
So that's a huge advantage, while a urine protein, none of that is standardized, and the assay is just not nearly as 
accurate. And so if you're really trying to get precision, you want to measure the urine albumin. And when 
you're looking at glomerular disease, when you're looking at glomerular pathology, the dominant protein in the 
urine is going to be albumin. And so that's a good proxy.  
 
Now the one exception to that is going to be paraproteinemia, so if you've got multiple myeloma or amyloidosis 
that you know of, all bets are off. 
 
But actually, let me step back a little bit. Amyloidosis that causes glomerular damage, even though the amyloid 
itself could be a protein and it's not albumin, the protein that's in the urine--because of the glomerular 
damage--is albuminuria. A perfect example that would be like light chain deposition disease. This is the 
glomerular damage from multiple myeloma, do they get paraproteins in the urine? Yeah! But the dominant 
protein is still albumin.  
 
That said, I know a lot of hospitals, they'll have a maximum urine albumin of maybe 600, they don't go higher 
than that. And you'll see patients with urine proteins of 24 grams in 24 hours, you know, 10, 15 grams 16 grams 
in 24 hours, and you'll never be able to capture that with a urine albumin to creatinine ratio.  
 
It'll just say you're greater than some X number, 1200, 600, whatever. To get more precision you'll need a 
protein to creatinine ratio or the 24 hour urine.  
 
Matthew Watto, M.D. 
Yeah, so if we suspect nephrotic syndrome, it's pretty time intensive, labor intensive, and sometimes hard just to 
get the patient and the staff to collect 24 hours of urine. So I usually like to start with a urine protein to 
creatinine ratio. Does that have to be the first morning void sample?  And can you talk about how that matches 
up with the 24 hour collection? 



 
Joel Topf, M.D. 
So, it matches up pretty good it's not perfect, but the gold standard or the 24 hour urine is not perfect either. 
Right. And so, this is, this is a situation where we don't need that much precision. Right? We're just trying to get 
to “do they have a lot of proteinuria”, or “a little bit”. So, a protein creatinine ratio is going to be fine, if that 
ratio is greater than 2 grams per gram creatinine. 
 
That's abnormal--that's wildly abnormal proteinuria--not subtle clearly indicative of glomerular damage, and if 
you don't have an explanation, you're going to go get a kidney biopsy to figure that out.  
 
Okay, around 1 gram: Well, there's a lot of things that cause one gram, and very few of them are able to change 
the course of their disease. If nothing else is abnormal, then probably not going to find anything that you are 
able to intervene on. And as that proteinuria goes up, more likely that you’ll have something you'll intervene on, 
and more urgent to get a specific diagnosis of what's causing that. Did I botch that? Do you guys get that?  
 
Matthew Watto, M.D. 
So if you order a urine protein creatinine ratio, and the ratio is 1 that's predicting on a 24 hour collection there 
would be 1 gram proteinuria, and if the ratio is 2 it's roughly predicting 2 grams on a 24 hour collection you're 
saying as that ratio goes up, you get more and more worried, there's heavy proteinuria, you're more likely there's 
something major going on.  
 
Yeah, that shortcut of it being kind of the equivalent gram for gram and 24 hours is based on really faulty logic, 
the assumption there is that there's about a gram of creatinine in 24 hours and there's nowhere near I mean, most 
people would be one and a half grams or more of creatinine in 24 hours. So it's off by 40% right from the get 
go. So, I caution you with that analogy, though it's commonly used it really doesn't hold up.  
 
Matthew Watto, M.D. 
Okay.  
 
 
Joel Topf, M.D. 
But, so, but the lesson that you got there was exactly right, if that ratio is greater than two, you need to go 
further and explore that. And, you know, it needs to be, you know, closer to four or five for it to be greater than 
the 3.5 grams for this classic definition of nephrotic syndrome.  
 
Again, I think some of that classic definition is less important, I think, as kidney biopsies have gotten safer and 
safer, our reticence to stick a needle in a patient's kidney should also go down. Right? We should be more likely 
to do this procedure as it gets safer, and as we have more things to offer patients with the results, and both of 
those are true.  
 
Stuart Brigham, M.D. Brigham, M.D. 
So, question for you. One of the measures that we--like the quality measures--that we're held accountable to is 
getting an albumin to creatinine ratio for a diabetic patients. Would you recommend, even though it's not one of 
the quality measures that were measured against getting a protein to creatinine ratio, annually? 
 



Joel Topf, M.D. 
No. 
 
Stuart Brigham, M.D. Brigham, M.D. 
Okay.  
 
Joel Topf, M.D. 
So okay, but that's a great point Stewart, because there's a couple of situations where we really emphasize you 
need to check a protein to creatinine ratio and that’s like the first first evaluation of that patient when you got 
that proteinuria you're like what is this, could we be dealing with myeloma?  Everybody's like,  “oh yeah check 
a protein to creatinine ratio” that'll nicely separate out whether it's albumin or non-albumin proteinuria. After 
you've done that you want to go to the albumin because A, it's much more reliable it's much more standardized, 
it's gonna be much more comparable from year to year and month to month from the same patient and more 
applicable in terms of predicting future outcomes for that patient. 
 
Joel Topf, M.D.  21:22  
We've talked about the tangri risk formula, you know, they don't ask for protein to credit ratio, they're looking 
for an albumin to credit ratio, because that one is most predictive of future kidney failure problems.  
 
Matthew Watto, M.D.  21:34  
The urine protein when you measure a urine protein, because you have albumin, you have globulin, then you 
have light chains, if they have a light chain disease, heavy chains, does the urine protein capture all of those 
things? 
 
Joel Topf, M.D.  21:48  
Yeah and that's part of the problem, that why it's inaccurate, is that getting an assay that covers all of that 
nitrogen is difficult. Apparently, I'm, you know, this is what this is what I'm told, and in fact, you know, we did 
a, we did a podcast this summer. Look, there was an article in the annals that found a formula to confer protein 
to creatinine ratio to albuminuria. And the authors of the article were like, hey, the point of this article is for 
people that don't have access to albumin to creatinine ratio, this is not a free pass to measure protein to 
creatinine ratio. This is not what we're trying to do. We're just trying to be able to use this data instead of having 
it being unusable for large epidemiologic studies. Now, we have a way to convert it to albuminuria. But the 
ideal thing is to measure what doesn't need to be converted, which is the albumin to creatinine ratio. 
 
Paul Williams, M.D.  22:44  
All right, so I feel like we're right on the cusp of working out etiology here, like as if we're sort of defining 
nephrotic syndrome. Before we go there. I did want to ask about the physical examination. I'm not sure what 
everyone else has experienced has been. But I often see nephrotic syndrome found for someone who's actually 
initially been diagnosed with heart failure, and the echo comes back and it's stone cold, normal, there's like, 
well, it's heart failure with preserved ejection fraction, and you diurese and they do get kinda better, but it's still 
they haven't quite cracked, cracked that case wide open. So I'm wondering, are there any other? Are there any 
physical examination findings, or any really specific historical features that might help us get it right the first 
time because I feel like it's almost always our second guess before we actually figure it out a lot of the time, 
right?  
 



Joel Topf, M.D.  23:18  
So, you know, the diabetic nephropathy is supposed to cause more than facial edema compared to the heart 
failure, which is gonna be very dependent in the lower extremities. I'm not a good enough physical exam 
diagnostician to pick that up.You know, and I wish I had better answers for you. I'm not sure if I I'm not sure if I 
do. Do you guys have any thoughts or quotes?  
 
Matthew Watto, M.D.  23:39  
Well, I feel like it's almost like a it's more of a diuretic resistance thing that in the I haven't seen that many 
cases, but I've seen some of the cases I've seen where they had effusions, edema, and they were diuretic 
resistant. And that sort of and they and like, like you said, Paul, they, they Yeah, they had like grade one 
diastolic dysfunction or something. But the heart didn't look so bad that it explained how bad they were feeling 
and how much edema they had. And they weren't getting better with direct diuretics.  
 
Paul Williams, M.D.  24:10  
Right? Joel actually made me feel better. As we know the point of the show is to assuage my own guilt. So 
yeah, I think that's so that's fine. Like, it's usually like they don't respond. And then also like, Did anyone else 
notice their albumins, like one and a half? And they're like, Oh, wait, maybe we should actually chase that 
down, so I feel like it always kind of comes up. It's never our first guess, unfortunately.  
 
Joel Topf, M.D.  24:26  
It's always my first guess. But I'm always equally disappointed, right? The guy's got an EF of 25 and I'm like, 
maybe it's nephrotic syndrome! No, no, it's the heart failure, Joel. 
 
Elena Gibson, M.D. 24:38  
What do you think about a fundoscopic exam in these patients?  
 
Joel Topf, M.D.  24:42  
Right. So what this goes under, "Is there something that we can do to pick out the diabetic disease?" Can we 
find something that confirms that this is diabetic nephropathy, rather than some other exotic cause of nephrotic 
syndrome. Retinopathy is pretty reliably consistent with the kind of classic Kimmelsteil-Wilson lesions that we 
see with diabetic nephropathy in type one diabetics, but that's such a minority of the patients that we're seeing. 
 
It's not going to be super reliable here. And you know, and just because you have diabetic nephropathy doesn't 
mean you're now immune to focal segmental glomerulosclerosis or membranous, or the full panoply of other 
kidney diseases. So I'm not sure how much that gets you out of jail. It does, you know, if you have a if the rest 
of the picture is really looking like a lining up with diabetic neuropathy, it is a consistent picture. Part of that 
story, it does, it does reassure you. 
 
Joel Topf, M.D.  25:44  
But I don't think it's the get out of jail free card that you hope it is.  
 
Elena Gibson, M.D.  25:48  
So, Mr. Eddie has a total protein to creatinine ratio that is 12 grams. So definitely consistent with nephrotic 
range proteinuria based on our discussion, 
 



Joel Topf, M.D.  25:59  
Right the line in the sand is 2 and he's 12. It's just not even close. Right. And the other thing to remember is that 
the normal protein to creatinine ratio is 0.25. Right? He's 50 times higher than what it needs to be.  
 
Elena Gibson, M.D.  26:17  
Yeah, can't be good. And his LDL is 120. And he does have a history of diabetes. He wasn't on any statin, and 
hadn't been in care for a while.  He did have a fundoscopic exam as well, did not have any evidence of diabetic 
retinopathy. So just thinking about the workup and what you would do next to work through the causes of 
nephrotic syndrome. 
 
Joel Topf, M.D.  26:41  
Right so in my mind, I got a guy who's got well controlled A1c despite no medical care and no other evidence 
of end organ damage that we can see besides this kidney. 
 
Joel Topf, M.D.  26:56  
With diabetes, this guy seems to have diabetes in name only. And he got really heavy proteinuria 12 grams. In 
my mind, I'm already thinking this guy needs a kidney biopsy. What I would do, as we're waiting for the 
PT/PTT to come back, is we usually try to do a serologic workup. You know, we'll check SPEP/UPEP to make 
sure there's no myeloma, he's a little young for that I don't see a hemoglobin but again, you can kind of start to 
draw a picture: does this look like multiple myeloma or not? ANA to look for lupus, get hepatitis profile. So 
Hepatitis B causes membranous. Hepatitis C causes MPGN. Checking HIV or assessing risk factors for HIV, 
however choose to do that. Because that can cause a collapsing FSGS. 
 
Joel Topf, M.D.  27:44  
C3 and C4 are more for a nephritic picture, not super helpful here. He does have some renal dysfunction, but 
there were five red cells in the urine. on the border of normal. I'm not too concerned about it. Was his blood 
pressure reasonable?  
 
Elena Gibson, M.D. 27:59  
Yeah, it was a little bit high. But it's like 150 systolic, usually 140s.  
 
Joel Topf, M.D.  28:04  
And when we got the next day's labs did creatinine go up or is this a kind of a stable creatinine.  
 
Elena Gibson, M.D.  28:09  
They stayed about the same. 
 
Joel Topf, M.D.  28:11  
So if it was, again, if the creatinine was going up day by day, that starts to look like hey, maybe we have a 
rapidly progressive GN or maybe we're in the middle, some acute kidney injury that kind of widen your you'll 
start to look at kind of a more of a nephritic picture, looking for ANCAs, compliments, that type of thing, but 
it's sounded more like kind of a pure nephrotic syndrome. And so yeah, SPEP, UPEP, ANA, hepatitis B/C, HIV,  
 
Matthew Watto, M.D.  28:37  
And Joel, you'd be looking at the urine with the RBC question. It sounds like five is on the lower side.  



 
Joel Topf, M.D.  28:43  
Yeah.  
 
Matthew Watto, M.D.  28:44  
We when you spin the urine, how often are you actually seeing casts or dysmorphic RBCs, which I know to 
look for on on exams when you're thinking about nephritic syndrome, but I don't know that I could pick them 
out, red cell casts maybe but not the dysmorphic RBCs in his urine.  
 
Joel Topf, M.D.  29:00  
So in nephrotic syndrome, you can see the lipid droplets, the lipid laden droplets have been polarized and light 
fit, polarizing light. You can see the Maltese cross. 
 
Joel Topf, M.D.  29:11  
And then yeah, if it's glomerular bleeding, red cells should be dysmorphic. But the sensitivity and specificity of 
those is less than you would want for something so difficult to find. 
 
Joel Topf, M.D.  29:23  
Right? I think it seems that you're supposed to use a phase contrast microscope microscope. I don't know what 
that is, but it sounds expensive. Right? We definitely don't have one.  
 
Matthew Watto, M.D.  29:31  
So in practice, you're looking for microscopic hematuria on a dipstick.  
 
Joel Topf, M.D.  29:35  
Yeah, and look you can see red cells, right? It's just how reliable is it? Can you rule out glomerular bleeding if 
they don't look dysmorphic to you? Probably not. Right? 
 
Joel Topf, M.D.  29:47  
And it's great when you see it and it's you know, it's one of those things kind of like after you have the diagnosis 
you're like see, and we knew from the UA! 
 
Matthew Watto, M.D.  29:56  
So the framework question for this. It sounds like, is there any way that you think about this in buckets? Like, Is 
it nephrotic syndrome, nephritic syndrome, because there's a lot of these, they always get jumbled up in my 
mind. How do you start to put this together in practice? 
 
Joel Topf, M.D.  30:13  
Yeah, I mean, this guy hits the nephrotic syndrome. And the next question is the most common cause of 
nephrotic syndrome in the United States, in men is diabetes and women is probably preeclampsia. But he's, he's 
not pregnant, right? pretest probability pregnancy very low. 
 
Joel Topf, M.D.  30:32  
So, you know, it's diabetes versus, you know, a world with all the other possibilities, and then there's not that 
many possibilities, right. So it's gonna be membranous, there's FSGS, there's minimal change disease, those are 



kind of your big ticket items. And then, you know, then there's the rare ones, you know, Fibrillary and 
immunotactoid is like twice in a career diagnosis. For, nephrologist, for someone who sees this who gets 
referred, this is incredibly rare. 
 
Joel Topf, M.D.  31:12  
Light chain deposition disease, which is we're going to pick up with our myeloma test. Amyloidosis and others, 
you know, one in a million diagnosis, but really minimal change disease, FSGS, and membranous are going to 
be your big three after your diabetes.  
 
Matthew Watto, M.D.  31:31  
And those are like primary problems with the glomerulus. Not versus like diabetes, amyloid, those are 
secondary, I don't know if you split them that way. But that's something I saw in some of the articles I was 
looking at, where they just kind of think of it that way. There's the ones that are like primary attacking the 
glomerulus, or there are these other other issues, systemic things going on with the patients that you might think 
about.  
 
Joel Topf, M.D.  31:55  
So the way I like to do it is I'd like to get the biopsy and get our pathologic diagnosis. Because what if you get a 
pathologic diagnosis of membranous? Then you have to answer the question primary or secondary, if you get a 
pathologic diagnosis of focal, segmental glomerulosclerosis. Again, primary or secondary. I guess, but even like 
a minimal changes, as you think about you know, could this be secondary to a lymphoma that I haven't picked 
up is a secondary to the NSAIDs that they're taking, that you go back and do a second review of systems and 
really ask him about over the counter NSAID. So all of those are going to result in kind of a secondary history 
and physical, we'll go in more focused now that you have your pathologic diagnosis. That's where I kind of do 
primary versus secondary. 
 
Joel Topf, M.D.  32:42  
You know, you'll pick up some of that, if the ANA is positive, that's gonna kind of cage how you look at the 
biopsy. All these things will help the pathologist work towards a pathologic diagnosis, if you can, if you can 
feed them these laboratory results.  
 
Elena Gibson, M.D.  32:58  
How does hypertension fit in there?  
 
Joel Topf, M.D.  33:02  
So hypertension is just not classically part of nephrotic syndrome, they typically have normal blood pressure. 
Do we want to talk about the mechanism of nephrotic syndrome? 
 
Joel Topf, M.D.  33:17  
I was taught the underfill hypothesis that the primary event is that they lose a lot of albumin, their albumin in 
the serum goes down, they lose oncotic pressure in the blood. So that fluid flows out of the blood vessels into 
the interstitium, then they're volume depleted, that activates the renin, angiotensin aldosterone system, and then 
they get secondary sodium retention. And that the edema is from that movement of fluid from the blood 
compartment into the interstitial due to the low oncotic pressure. That's what I was taught. And I think, if you 



buzz most adult nephrologists, that's not what we accept today. And first of all, I'm old as dust. Is that Elena 
Gibson, M.D., what were you taught in medical school?  
 
Elena Gibson, M.D.  34:07  
No, that that's what I was taught in medical school.  
 
Joel Topf, M.D.  34:10  
Yeah, okay, so that's the underfill hypothesis and it's underfill because the movement of fluid results in a 
secondary activation of sodium retention. 
 
Joel Topf, M.D.  34:21  
Okay, so the volume depletion leads to sodium retention. And so if you take a look at a urine sodium in patients 
with nephrotic syndrome, it's incredibly low, you know, as low as it isn't heart failure. And in fact, urine sodium 
is always low in these edematous states. What is it in cirrhosis? Oh, very, very low. What is it in heart failure? 
Very, very low and in nephrotic syndrome very, very low. And that's how you retain the sodium and part of the 
edema process. The current, probably the dominant hypothesis, especially among adult nephrologists, is called 
the overfill hypothesis. And there the idea is that there's a primary increase in sodium retention as part of your 
nephrotic syndrome.  
 
Joel Topf, M.D.  35:00  
That when the kidney is diseased, it's going to increase its sodium retention, we've actually worked out the 
mechanism of that is actually there's plasminogen, that's in the blood that gets activated, that normally never 
gets filtered to the glomerulus. And now it abnormally gets filtered through the glomerulus, because you have a 
bum glomerulus, that that plasminogen gets activated into plasmin. And then it activates the epithelial sodium 
channel in the distal nephron. And so the last place you can reabsorb sodium is the distal nephron. And all of a 
sudden, this protein was reabsorbed sodium called the epithelial sodium channel is going wild, reabsorbs a ton 
of sodium, and that gets your primary reabsorption of sodium, and then you get volume overloaded. Anytime 
you get volume overloaded, that'll lead to edema. And there's a number of different experimental evidence to 
support that not only we got the mechanism for sodium retention down, one of the really strong pieces of data is 
the treatment of minimal change disease, which is probably the most rewarding thing you get to do in 
nephrology.  
 
Joel Topf, M.D.  35:00  
You got a patient who comes in, they're miserable, they're up 30 kilograms with tons of edema, and you open up 
a bottle of prednisone, waft it under their nose, that's usually enough. And immediately, their minimal change 
just melts away faster. Like if you haven't followed up in a month, you've missed it, because they're coming 
back in their normal, right? It's so fast. And they will, they're edema melts away before their albumin climbs, 
which kind of makes the underfill hypothesis thing, you'd have to have recovered the albumin first to pull that 
fluid back. That's not how it works. They diurese way faster than that. And so that's one of the one of the pieces 
of data, there's a number of lines of logic. You know, one of the one of the important ones is, if your albumin 
falls, the underfill hypothesis says that the oncotic pressure in the plasma falls. But the real question is the 
difference between oncotic pressure in the plasma and the oncotic pressure in the interstitium. And it looks like 
where the protein from the interstitium comes? Well, it comes from the plasma. And so as your human falls in 
the plasma, the albumin falls in the interstitium, also, and the delta of the osmotic pressure between those two 
compartments doesn't change. And so you don't, what you need is you need to have a lot less osmotic pressure 



in the capillary. So you get net fluid flowing out of the capillary. And we just don't see that when we actually 
measure it.  
 
Joel Topf, M.D.  37:24  
Regardless, it looks like it's the overfill hypothesis is the one that's generally accepted. I, from what I understand 
pediatricians kind of they're on the fence a little bit more.  
 
Elena Gibson, M.D.  37:35  
So albumin is not the answer.  
 
Joel Topf, M.D.  37:37  
Yes, that's exactly right. You really come to that. And in fact, that's backed up by pretty consistent data that the 
use of albumin to improve diuresis in nephrotic syndromes just doesn't work, especially in adults. Again, there's 
some data in kids with the kids, it's like, it seems to work well, but they have a lot of complications. There's a 
lot of hypertension from them. And so maybe not as not as good as you would hope. But yeah, albumin 
infusions to spur diuresis is not very effective. But because we've actually localized where the sodium retention 
is which of this ENaC receptor, that's the receptor that we block with amiloride. So this like potassium sparing 
diuretic that we like, never use, all of a sudden takes center stage nephrotic syndrome, there's not as much 
clinical data as I'd like to see. It's a lot of case reports here and there. 
 
Joel Topf, M.D.  38:36  
Most people just got to rely on loop diuretics to do the diuresis but amiloride makes sense, right?  
 
Elena Gibson, M.D.  40:11 
Great, so just bring us back to the case. Thinking about what we would do for the workup of nephrotic 
syndrome., what lab workup would you send or any other tests you would want to know? 
 
Joel Topf, M.D.  41:29 
So this patient is going to get a biopsy. So we're going to get coags. We're going to get a CBC. We're also going 
to do a serologic workup. What are some of the lab tests that we do to evaluate nephrotic syndrome? We'll 
check SPEP, UPEP to look for multiple myeloma, we'll look at ANA to look for lupus, we'll get Hep B, Hep C 
and HIV. All of those viral diseases can cause membranous or membranoproliferative gn, so we want to 
evaluate for those. One of the newer tests is this anti-PLA2R. This is a huge breakthrough. I think it's 2009. But 
it is the discovery of the antigen that's responsible for about 70 to 80% of idiopathic membranous. And it ends 
up being not only is it good for diagnosis, it's good for prognosis, and it's good for monitoring therapy. It's kind 
of a home run. It's exactly what you want for a biological marker. 
 
Stuart Brigham, M.D.  42:32 
So who's ordering the anti-PLA2R, or is that the nephrologist? I've never ordered one before? 
 
Joel Topf, M.D.  42:39 
Yeah, it's specific enough that this can be nephrologist only. 
 
Matthew Watto, M.D.  42:45 
[Laughter] The nephrologist calls the intern and asks them to order a PLA2R test. 



 
Joel Topf, M.D.  42:50 
[Laughter] He actually gets called by the Chief of the program director telling them that you're not allowed to 
write orders on our patients. He just had the intern write it.  
 
42:58 
[Laughter] It looks like "Plazer". I love that. 
 
Matthew Watto, M.D.  43:04 
So if this was more of a nephritic picture, sometimes I see people throwing the compliments in there, Joel, if 
this is more of a nephritic picture - more heavy hematuria you would you would order those? 
 
Joel Topf, M.D.  43:13 
Yeah, if you start to have a nephritic picture. As a reminder that's gonna have hematuria, acute kidney injury 
and hypertension. Those are the three elements of nephritis. And in that situation, you're gonna have C3, C4, 
CH50, ANCAs. It'll be slightly different. 
 
Matthew Watto, M.D.  43:34 
Okay. And we'll get into that a little bit more on the second case. Let's say this guy gets his kidney biopsy. 
Elena, do we have the results of that for this case? 
 
Elena Gibson, M.D.  43:42 
Yes, we do. First some news on his serologies. His PLA2R was actually positive. 
 
Joel Topf, M.D.  43:51 
And they had that before the biopsy? 
 
Elena Gibson, M.D.  43:54 
It was before the biopsy. Yes. So would you still think he needs a biopsy? 
 
Joel Topf, M.D.  44:00 
Right. And so honestly, the data on PLA2R is so good I think there will be a future when we will not need a 
biopsy. That's not today. And right now, the point where the debate is, is if you have a patient with perfect 
kidney function, no other history, no other possible differential and you have a positive PLA2R: can you then 
just proceed with treatment? And I think it's a reasonable argument to say yes, that you could go on to treatment 
for membranous just based on the PLA2R in the kind of the perfect patient. This guy's not the perfect patient. 
He's got diabetes, he's got an elevated creatine. I don't think anybody at this time in 2020 is pushing to treat 
membranous based on anti-PLA2R in this patient. 
 
Matthew Watto, M.D.  44:53 
Yeah, because he also had very mild hematuria, right? And he's got hypertension, maybe that's just because he's 
not on anything any any he just has essential hypertension so it's a little bit of a muddy picture here.  
 
Joel Topf, M.D.  45:06 
Yeah.  



 
Matthew Watto, M.D.  45:07 
All right. So I guess we've pretty much made our diagnosis now? 
 
Elena Gibson, M.D.  45:15 
 He did get a biopsy  
 
Matthew Watto, M.D.  45:17 
What is the biopsy show? 
 
Elena Gibson, M.D.  45:19 
It was consistent with membranous nephropathy and so he was started on treatment for that with steroids and 
cyclophosphamide.  
 
Joel Topf, M.D.  45:27 
Excellent. Yeah, so steroids in cyclophosphamide are the kind of the traditional highest evidence level therapy 
for this. It's what's recommended by the KDIGO guidelines. I think you find a lot of nephrologists trying to 
avoid cyclophosphamide. It does have significant toxicity, especially long term toxicity. These patients can get 
urothelial cell cancer 10-15 years down the road, which makes everybody a bit nervous. And there's a pretty 
good response to rituximab. But just maybe a month ago, maybe two months by the time this podcast came out 
was a study called STARMEN. That was cyclophosphamide plus steroids, which is what our patient got, versus 
rituximab and I think azithromycin. Because of what it was, I'm not sure what the secondary treatment was in 
addition to rituximab by memory, but the cyclophosphamide beat the pants off of it. It was really impressive 
how much better cyclophosphamide was. And I think it surprised a lot of people because rituximab had really 
really done an excellent job and was considered low risk in terms of side effects. But it was pretty clear in this 
study, that the old faithful, is still the champ. 
 
Matthew Watto, M.D.  46:50 
What are we going to do for Eddie's edema, his cholesterol is a little bit elevated, he's hypertensive. How would 
we treat and he's got this heavy, heavy proteinuria. So what let's talk about the general management things for 
this patient with nephrotic syndrome?  
 
Joel Topf, M.D.  47:12 
There's three things, there's three aspects you want to go through. So treating the edema, you've got all the tools. 
I mean, you as an internist, you're comfortable with loop diuretics. That's what you're going to go with first. It 
may take higher doses, these patients tend to be pretty diuretic resistant. So just lean into it, and you will 
eventually get them to pee. Like we talked about when we talk about the mechanism, adding the amiloride, the 
potassium sparing diuretic may be really helpful. There's certainly case reports where it does make a remarkable 
difference. So that's definitely something to consider if you're having a lot of difficulty. Patients will really 
appreciate it. I mean, that, you know, you get the edema better and they just love you for that. The next thing 
you talked about was the cholesterol guidelines, say if they're having a nephrotic syndrome, they need to be on a 
statin. You know, we see, obviously, these patients have a high rate of cardiovascular disease. We don't have, I 
don't think we have any data that shows that it improves anything but a number I don't think we have the 
outcomes data that you'd want to see. But these patients are at high cardiovascular risk. And that's usually all we 
need to recommend patients get a statin. And then the question is, you know, what happens if they go into 



disease goes away, if they go into remission? I pretty much kind of don't feel like they needed if they didn't 
need it before. And their cholesterol is normal, and their proteinuria is gone, which was driving the cholesterol - 
I’d stopped it. I don't know if that's absolutely the right thing to do. The KDIGO guidelines say everybody over 
50, who has CKD needs to be on a statin. And this guy's a little bit younger than that. 
 
Matthew Watto, M.D.  48:47 
So I think the other thing was the proteinuria, So ACEs/ARBs? I read about spironolactone. Can you tell us 
what should be our first and second line for that? 
 
Joel Topf, M.D.  48:58 
Yeah, ACE inhibitors - if they have hypertension, they should all get on an ACE inhibitor. That's part of 
conservative therapy for anybody who's got proteinuria. And GNs are included, and the less proteinuria they 
have, the better their outcomes. And so absolutely, they should be put on an ACE inhibitor. They should not be 
put on an ACE and ARB. We've got good data pointing to increased complications, acute kidney injury and 
hyperkalemia primarily. And in those studies, they didn't show improved cardiovascular outcomes. We don't 
have data that shows improved GN outcomes either. So I would pick one, an ACE or an ARB. And I'm nervous 
about adding spironolactone to those. It does have additional antiproteinuric effects, but given the lack of good 
outcomes from ACE and ARBs, I'd be nervous about adding spironolactone to the situation. Again, I do it but 
mainly in patients where I can't control the blood pressure otherwise. And I don't know if I'm doing the patient 
any good; it's what I do, but I think the data might be a little thin on that. 
 
Matthew Watto, M.D.  50:05 
Okay. And I think maybe the final thing is the anticoagulation. 
 
Joel Topf, M.D.  50:09 
Yeah. And so we know that patients that have nephrotic syndrome at increased risk for venous thrombosis. 
There's also evidence of their increased risk of arterial thrombosis, but most of the data is on the venous side. 
And, in particular, that high risk is worse in patients with membranous like he has. His disease is pretty severe, 
as his albumin is down to 2.1, which is probably the best way to measure the severity of the disease - looking at 
that albumin. And so, KDIGO guidelines say they have some increased risk factor for thrombosis, so that'd be a 
heavy proteinuria greater than 20, a bit greater than 10 grams, BMI greater than 35 family history, 
thromboembolism, heart failure, stage 3 or 4, or recent surgery or prolonged immobilization, you should 
anticoagulate them if they've got an albumin between 2.0-2.5. And so he'd qualify, he's got the heavy 
proteinuria, his was 12 grams, and he's got an albumin of 2.1. So warfarin is the recommended drug. 
 
Elena Gibson, M.D.  51:17 
So cool. 
 
Paul  51:18 
And in this pensive silence, I guess I will ask it, would you? Is it possible to prognosticate, generally speaking, 
about how someone's going to do sort of based on the underlying etiology of the nephrotic syndrome? So who's 
going to do badly and progress to End Stage Renal Disease? Who has a chance for good recovery? Can you talk 
broadly about that? 
 
Joel Topf, M.D.  51:33 



Yeah, you know, so there's the four diagnoses, right? So diabetic nephropathy, so classic diabetic nephropathy, 
causing nephrotic syndrome has a terrible prognosis. Those patients are going to lose four to six milliliters per 
minute of kidney function per year. So in 10 years, they're going to lose 60 milliliters per minute of GFR. And 
that will usually be enough to put them on dialysis. Okay, so that's a bad one. And you'll put them on an 
SGLT-2 inhibitor, and maybe you'll put them on finerenone and you'll give them that full court press and you'll 
see what you can do and try to minimize that as much as you can and stretch that out. But it's not a good look. 
Minimal change disease has an excellent prognosis, those patients respond briskly to steroids. It's super 
rewarding to treat those patients. You know, obviously, if we wanted to get a lot of medical students interested 
in nephrology, all we need to do is have a minimal change disease clinic. It's really it's just, it's amazing. And 
they have, they have an excellent prognosis, they all go into remission. There's a pretty high rate of relapse; they 
will eventually have an episode of relapse. But even those, those oftentimes are usually, most times, respond 
equally well to starting the second time around. And so it's just how frequently they relapse. And so you know, 
even though that sounds bad for the patients, you get the reward of fixing them again. Minimal change disease 
generally has a good prognosis. Then there's focal segmental glomerulosclerosis - not so great. About 50% of 
those patients will end up on dialysis in 10 years and a pretty significant portion of the other half will follow 
them on dialysis in more than 10 years. So it's a pretty bad disease. The treatment options are not great. We 
throw steroids at a lot of those patients. It sometimes works a little bit and very rarely works well. But it's not a 
great therapy. We'll also use calcineurin inhibitors like cyclosporine or tacrolimus. In that, and that works a little 
bit, but not great. Also, new therapies are on the horizon for that. So that's something that's worth exploring. 
And if you don't have access to experimental therapies, getting your patients to a tertiary care center that does, 
because like I said, there are new experimental therapies for FSGS that we did not have previously.  And then 
membranous is the other big category here. This is what our patients have in the classic teaching that I was 
taught in medical school actually kind of holds up that about a third of them will have spontaneous remission, 
disease just goes away, it seems to be no problem. A third of them kind of have this kind of smoldering 
proteinuria that just last and last, but there could even be a function that remains relatively stable. And then a 
third of them have pretty aggressive progressive disease. The good news is that the disease is pretty amenable to 
treatment. So this patient got with cyclophosphamide and steroids, works pretty well. And if you can get the 
patients into remission, they do very well. And that's that's the whole key just getting them into remission and 
remissions meet their proteinuria goes away, or it goes to less than half a gram. 
 
Matthew Watto, M.D.  54:53 
Joel before we leave, Eddie and this case, what are you going to tell him about dietary protein intake? Do you 
believe this whole 0.8 to one gram per kilogram per day and the fluid restriction, salt restriction, is that 
something that you tell patients with nephrotic syndrome? 
 
Joel Topf, M.D.  55:09 
So the salt restriction, I think is important. So most of the data on ACE inhibitors was done with concurrent salt, 
sodium restriction. So I'd want to advise them to do that. That's gonna be a good way for them to help control 
the edema. I'm not a believer in lowering the albumin in their diet. The low protein diets - I'm not convinced. 
And that's my opinion, I think the guidelines say go down to 0.8. That's the recommended guidance. So that's 
probably what you should do and certainly the right answer on the test. 
 
Matthew Watto, M.D.  55:41 
Okay  
 



Stuart Brigham, M.D.  55:41 
Okay 
 
Elena Gibson, M.D.  55:42 
I just have a quick question. So if they have underlying aids, HIV, FSGS, or hepatitis, are you treating the viral 
cause? 
 
Joel Topf, M.D.  55:52 
100%. So Hepatitis B causes the most similar injuries that tend to be associated with membranous. And if you 
treat the virus, the membranous goes away. Okay? And hepatitis C also, that typically causes a member of 
proliferative GN. And again, if you treat the virus, the GN goes away. The HIV disease is super aggressive 
because of the collapsing FSGS. That's a permanent scar on the kidney and you can get them to zero viral load 
if the kidney doesn't recover. 
 
Elena Gibson, M.D.  56:27 
Okay, that makes sense. All right.  
 
Matthew Watto, M.D.  56:31 
Elena Gibson, M.D., why don't you bring us to the next case. 
 
Elena Gibson, M.D.  56:34 
Got it, Matt. So, Mrs. Red, she's 38 years old, presents to the ED from the clinic for evaluation of an AKI and a 
headache. She had gone to the clinic, where they checked some labs which were notable for creatinine 3.1. Her 
baseline was around 1.0 a month prior to that. Her BUN was 56. Her blood pressure was 187/105 in the 
emergency department. She denied any history of hypertension or kidney disease. But she did have a history of 
headaches and a fever that initially led her to go to  her primary care clinic in the first place about a month ago. 
Her UA in the ED is notable for a protein of 100, 36 RBCs and 22 WBCs. She also has a few bacteria. So 
thinking about the cause of her AKI what findings on a UA are most concerning for glomerulonephritis. And 
how is your urine microscopy useful beyond that? 
 
Joel Topf, M.D.  57:37 
Yeah, I mean, so, this doesn't sound it doesn't sound good at all. So you've got a patient who had a creatinine of 
1.0 a month ago and now 3.1. So they've lost two thirds of their kidney function. They're hypertensive. They got 
hematuria. They got pyuria. And they got proteinuria. And all of this is new. The urinalysis findings weren't 
there previously, I presume? 
 
Elena Gibson, M.D.  58:03 
No, She only had a UA from a few years ago when she thought she had a UTI, but they weren't there at that 
point. 
 
Joel Topf, M.D.  58:10 
And they weren't there. Yeah, this is acute kidney injury in the ED. And pretest probability, just taking all 
comers, most likely it's going to be pre-renal. And so you're thinking about giving fluids. But actually, you're 
not going to give this patient fluids, right? You got a blood pressure of 187/105. The last thing this patient needs 
is a couple liters of saline. So you know, this looks like a GN; it really does. She's got all the characteristics. 



She's got renal failure. She's got hypertension, and she's got hematuria/pyuria. It looks like a nephritis from the 
get go. Then what can you get from microscopy? Looking at this urine under the microscope you would expect 
to see red cell casts if this was glomerulonephritis. 
 
Elena Gibson, M.D.  59:05 
Next, you do a urine microscopy. She has some dysmorphic red blood cells and granular casts. Although, I did 
spine her urine, so no promises on the sensitivity there. Her physical exam is notable for friction rub on her 
cardiovascular exam. Her pulmonary exam is normal, maybe some decreased breath sounds in the bases. She 
doesn't have any rash or edema. So now that you're thinking she has GN, how do you categorize the differential 
and start to think about working it up? 
 
Joel Topf, M.D.  59:43 
Right, so, the friction rub does - the serositis is part of lupus and you have young woman so that that's a nice fit 
as a possible diagnosis there. In terms of kind of rapidly progressive glomerulonephritis or acute nephritis 
there's three buckets here. You have the pauci-immune GN, and this is the ANCA-associated small vessel 
vasculitis. Then you have anti-glomerular basement membrane antibodies so, Goodpasture's disease. Then you 
have the big bucket, which is the immune-complex gn. We talked about membranous, which is actually an 
immune complex. We talked about the anti-PLA2R, there's a few other antibodies that it can react to. So that's 
one of them. That is tends to be nephrotic, not nephritic. So it's not a great call for this diagnosis. Lupus 
nephritis has a wide ranging presentation. It can have a rapidly progressive presentation, it can have a crescent 
appearance on biopsy; it can also look like membranous, right? That's a class five. So there's a wide range. But 
lupus definitely on this list, especially with that serositis, the friction rub. IGA nephropathy is kind of a classic 
nephritic picture. Then the various types of proliferative gn. There's infectious glomerulonephritis. So if she had 
a previous streptococcal disease; that's another cause of immune complex gn. So those are the three buckets 
pauci-immune, anti-GBM and immune complex. And then the immune complex just means that we're finding 
antibody and antigen in the kidney. 
 
Matthew Watto, M.D.  1:01:33 
And Joel, you made a figure that you're sharing with us.  
 
Joel Topf, M.D.  1:01:37 
Yep.  
 
Matthew Watto, M.D.  1:01:37 
And hopefully, we'll be able to share a version of this with the audience as an infographic with of course with 
your permission, 
 
Joel Topf, M.D.  1:01:44 
Yeah, I'll send you the I'll send you the raw file so you can make it pretty. 
 
Matthew Watto, M.D.  1:01:48 
Okay. Elena. is very good at that actually. She's a pro at making infographics at this point. 
 
Elena Gibson, M.D. 1:01:54 
It is fun. It's what I do. And I listened to the Tiny Desk concerts. 



 
Paul  1:02:02 
I'm not sure where on the spectrum of cool that falls. 
 
Elena Gibson, M.D.  1:02:05 
You don't have to tell me. 
 
Matthew Watto, M.D.  1:02:12 
So what's next for Miss Red. 
 
Elena Gibson, M.D.  1:02:15 
So her lab workout is revealing for a protein-creatinine ratio of 1.0g. Her C3 is 47. Her C4 is 5. Her ANA is 
positive at <1:1280 one. Her double stranded DNA was not detected. Her ANCA was negative and her 
anti-GBM was also negative. We also got a rheumatoid factor which my understanding was it's really used in 
cryo related gn, but if you have anything to add there, 
 
Joel Topf, M.D.  1:02:51 
Just helped me out that C3 there, that's low? that 47? 
 
Elena Gibson, M.D.  1:02:55 
It was actually on the border of normal. 
 
Joel Topf, M.D.  1:02:57 
And that C4 was definitely low. 
 
Elena Gibson, M.D.  1:02:58 
Yes, but the C four was definitely low.  overall, the ANA markedly elevated? 
 
Joel Topf, M.D.  1:03:07 
Markedly elevated, that's right, and C4 is decreased. 
 
Elena Gibson, M.D.  1:03:12 
Mm hmm. We've kind of talked about splitting up the types of glomerulonephritis. What would you associate 
with low complement levels? Or her lab findings?  
 
Joel Topf, M.D.  1:03:26 
So it's the lupus, idiopathic MPGN, it's your postinfectious GN, and your cryoglobulin-associated 
glomerulonephritis are going to be the ones with low compliments. So those are the ones that you're going to be 
thinking about. With that high ANA and the serositis, I think it's a good fit for lupus. That is a likely diagnosis. 
 
Elena Gibson, M.D.  1:03:57 
Would your next step be a biopsy?  
 
Joel Topf, M.D.  1:04:00 
Yeah, it would be  



 
Elena Gibson, M.D.  1:04:01 
And just something I've run into a few times for patients like her, what should we aim for their blood pressure 
to be before they can get a biopsy? 
 
Joel Topf, M.D.  1:04:10 
Well, you know… [Laughter] 
 
Elena Gibson, M.D.  1:04:13 
I don't know if you guys run into this too. [Laughter] 
 
Matthew Watto, M.D.  1:04:16 
Yeah, I think it's a good question. [Laughter] It does come up, you have the patient all ready for the biopsy and 
then you're then you get a call from interventional radiology where they can't do it because the patient's blood 
pressure is 180.  
 
Joel Topf, M.D.  1:04:30 
And I think that's appropriate 
 
Paul  1:04:31 
[Laughter] We address this in prior episodes, right? I mean, it's PRN hydralazine, IV preferably?  
 
Joel Topf, M.D.  1:04:37 
Yeah, no, you're gonna want to get her blood pressure under control. You want that diastolic to be less than 100. 
You want that systolic probably right around 160 or less to treat that and go ahead and choose your medications. 
You know, she probably responds well to calcium channel blockers. That wouldn't be a bad call there. 
 
Elena Gibson, M.D.  1:04:56 
Okay, that's helpful. 
 
Joel Topf, M.D.  1:04:58 
Yeah, I mean, you're probably going to want to avoid ACEs in the middle of acute kidney injury 
 
Elena Gibson, M.D.  1:05:03 
Yeah, it took some time to get her blood pressure down  
 
Joel Topf, M.D.  1:05:06 
What did you use? 
 
Elena Gibson, M.D.  1:05:07 
She had to get some clonidine. She was also getting some hydralazine at one point. There are a few things that 
were used but clonidine did the trick… [Laughter] not my proudest drug but it did work... 
 
Stuart Brigham, M.D.  1:05:31 



I've been muted for like the past 10 minutes or so. I actually had a question why, why are the complement levels 
low? In those cases, like what's actually happening? 
 
Joel Topf, M.D.  1:05:41 
So you have deposition of these immune complexes that are activated and consuming the compliments, 
suddenly activating the complement cascade. 
 
Elena Gibson, M.D.  1:05:50 
So she does get a biopsy. It shows an immune complex deposition, and she has pretty diffuse proliferative 
glomerulonephritis or findings consistent with that. And they  noted that this was consistent was class 4 lupus 
nephritis given her clinical picture. She didn't have any history of lupus. So this was also her presenting some 
symptoms and clinical occurrence. She was started on mycophenolate and steroids. So kind of like we talked 
about nephrotic syndrome, how do you think about the treatment for the various types of glomerulonephritis? If 
there's any difference? 
 
Joel Topf, M.D.  1:06:31 
Yeah, yeah. So we can go through that. So for lupus, mycophenolate mofetil is the standard therapy. You can 
use cyclophosphamide and steroids. Some people that are still using that. And mycophenolate - there was an 
equivalency trial, I think it was a little bit better, but largely, largely equivalent. There's, you know, reasonable 
people disagree on which one which drug to start. And so that's, and that's gonna be standard therapy for stage 
3-4. Where we use it for stage first gives me that stage grade, these World Health Organization's pathologic 
findings. In lupus. For three and four, we use it for 5. I don't think it's so effective in 5, which is a membranous 
type picture. But for this patient, clearly, mycophenolate is the right therapy. Other possible diagnoses that 
cause acute GN- so IGA nephropathy can cause this. And there, it's a little bit less clear what to do. The 
standard move has been steroids. But there's been a couple of studies that have found that they're not very 
effective. And so I think the enthusiasm for treating IGA with steroids has kind of waned to some degree. 
Infectious GN- that's self resolving, you don't need to be specific, no specific treatment. So this is gonna be a 
post strep, or your patient who has endocarditis, like treating the primary infection. As that gets better. This 
should also resolve. Not always, but mostly. The ANCA-associated GNs - this was classically treated with 
steroids and cyclophosphamide, and plasma exchange. And there was a large trial done, called PEXIVAS, 
which showed no improvement with high dose steroids or no improvement with plasma exchange. And so those 
therapies are going on the way out. So we're going with lower doses of steroids. And oftentimes now, we're 
using rituximab in those situations, and that has worked out real well. And I've had good luck with that with my 
patients. Good pastures - this is the antibodies to the anti glomerular basement membrane antibodies. This is 
still a case where the standard of care is to use plasma exchange to remove the antibodies. And then 
cyclophosphamide or rituximab to prevent the reproduction of those. Did we go through all of them? 
 
Matthew Watto, M.D.  1:09:25 
I think so.  
 
Joel Topf, M.D.  1:09:26 
Okay.  
 
Matthew Watto, M.D.  1:09:27 
Elena, did you? 



 
Elena Gibson, M.D.  1:09:29 
No, I think that was it 
 
Joel Topf, M.D.  1:09:30 
In the end, all of these are rare diseases. Right? I mean, you know, except for lupus, lupus is the only one that 
you're gonna be coming across frequently. And again infectious GN we see more than we'd like, especially with 
the opioid epidemic. That's the type of disease that you want to take a look at the most current guidelines, it's at 
the time that you treat it and make sure you're not pied because you're just you're just not sure you're not 
treating these things. At least I'm not treating these things. Enough often enough, or up to just as often as I 
should be? 
 
Elena Gibson, M.D.  1:10:05 
And do they? Do people with lupus nephritis usually have other symptoms of lupus or other findings? I guess 
you were talking about our serositis, I just wasn't sure. 
 
Joel Topf, M.D.  1:10:17 
Yeah, I would say kind of 50/50. A lot of patients will have extrarenal manifestations of their lupus. A lot of 
times it's your typical 'I've got arthritis' or 'I've got rash' or 'I'm losing my hair' or 'I have shortness of breath,' 
you know, some kind of, you know, pleurisy but other times they're like, No, it's just renally limited and all they 
have are kidney findings. 
 
Elena Gibson, M.D.  1:10:41 
They tell you that? 
 
Joel Topf, M.D.  1:10:44 
Yeah, they say, Doctor, this is renal limited lupus. Why are you asking me those questions? Very sophisticated 
clinic. 
 
Matthew Watto, M.D.  1:10:54 
I think we are out of time. We've gone through a ton. I actually feel like this is the clearest it's ever been in my 
life. These nephrotic syndrome, nephritic syndrome. This is a heavy lift. But I think fortunately, the most of 
what's within our domain you've told us what we can order, the basics of management. We're not going to be 
the one deciding on like the cyclophosphamide, what dose of steroids. 
 
Joel Topf, M.D.  1:11:22 
Absolutely. Absolutely. Right. Like that's way beyond what any internist should be asked. Though, the ABI I'm 
sure finds that to be fair game! Fair game for you to be picking out the dose of cyclophosphamide. Right. But 
yeah, I mean, you know, yeah. And and you know, you should be aware of the most recent data on whether 
rituximab or cyclophosphamide is really the superior medication.  
 
Matthew Watto, M.D.  1:11:48 
Well, what would you say, Joel, if you had to pick two or three things that you wanted people to remember from 
this? What would those be?  
 



Joel Topf, M.D.  1:11:55 
So the big picture is check the UA and don't ignore the heavy proteinuria. Right? That's a finding that's just it's 
inexcusable if you let that pass without giving it a second thought, right? And if it's a patient who has diabetes, 
that's usually the cause. But take a look back at some previous proteinuria. Did they have 30, 30, 30, and now 
they have 500? Maybe you should take a look at that and quantify the proteinuria with a protein to creatinine 
ratio, or an albumin to creatinine ratio or 24 hour, choose your weapon, they're all going to be fine, right. And 
you know, when it goes off the scale, when you get greater than 2g in 24 hours, you're going to want to proceed 
with at least a nephrology consult, and possibly a biopsy. The new exciting thing in nephrotic syndrome is 
going to be this anti-PLA2R  in membranous. It's good for diagnosis, it's good for prognosis, it's good for 
monitoring treatment, it comes back. If the disease is going to relapse, the antibodies come back a few months 
before. It's  exactly everything you'd want in a marker. It really is remarkable how good that works. And then 
you know, in minimal change disease, it's the same story as with kids. Steroids work really well, putting people 
into remission. You'll get some patients especially with a focal segmental glomerulosclerosis, or with diabetes, 
where you're not going to be able to get them in remission, and they're gonna have to live with their proteinuria. 
Those patients you're going to manage with loop diuretics, you want to get them on statins. If their albumin is 
particularly low, you should consider anticoagulation. And there's actually a good website through the 
University of North Carolina, and they have a calculator similar to like the Chad's calculator. The calculator 
tells you what your risk of bleeding is and what your risk of thrombosis is, with nephrotic syndrome. It's a great 
kind of joint decision making type of thing that you can do in the clinic with the patient and say, "Well, here's 
what we're dealing with. This is the risk and you know, how do you want to handle this?" Patients like that, if 
you're facing a patient who has a more acute picture, a patient who's losing kidney function, right? So rapidly 
progressive, they have high blood pressure, hematuria and renal failure, you've got a nephritic picture, again, 
those patients are going to need a biopsy. That's where you can make your diagnosis. You can sometimes make 
a diagnosis with an ANCA level that can be positive, get that pauci-immune GN just from a serologic. But in 
most cases, you're going to have tissue to make that diagnosis. And you'll have a nephrologist just holding your 
hand or screaming along with you how frightening it is. I don't know if I summarized it up. But you know, but 
yeah, that's kind of what you're looking at. 
 
Matt  1:14:48 
All right, yeah, we will fade to black. 
 
Paul  1:14:55 
This has been another episode of the Curbsiders bringing you a little knowledge food for your brain hole. 
 
Stuart  1:14:59 
Yummy. 
 
 
 


