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Rationale & Objective: Although kidney biopsy is
a useful tool, nephrologists’ approach toward bi-
opsies is inconsistent for reasons incompletely
understood, including lack of established clinical
guidelines. We examined contemporary clinical
decision-making patterns among nephrologists to
perform native kidney biopsy.

Study Design: Qualitative study using semi-
structured interviews.

Setting & Participants: Purposive sampling was
used to select nephrologists from different regions
in the United States. Semistructured interviews
were continued until thematic saturation.

Analytical Approach: A modified grounded theory
was used to identify dominant themes reflecting
the nephrologists’ decision-making styles about
kidney biopsy.

Results: Twenty nephrologists were interviewed:
16 (80%) were from academic centers, 3 (15%)
performed their own biopsies, and 7 (35%) had
been in practice for less than 10 years. The median
1022
time of practice was 14 years. We found sub-
stantial variability among the nephrologists in their
attitude toward using kidney biopsy, which re-
flected individual differences in weighing the risks
and benefits of the procedure for an individual
patient. Five overarching themes were identified:
operator comfort with biopsy and availability of
interventional radiologist, exposure to biopsy dur-
ing training and years of experience, concerns
about the invasiveness of biopsy and inflicting
harm, perception of evidence base and limited
treatment options, and patient characteristics and
preference.

Limitations: Generalizability was limited because
the nephrologists sampled may not have been
broadly representative.

Conclusions: Multiple factors influence nephrolo-
gists’ decision to pursue kidney biopsy, with sub-
stantial variability among nephrologists that can
have meaningful clinical implications. This suggests
the need to establish consensus guidelines to
make biopsy practice more standardized.
Acute and chronic kidney diseases are associated with
significant morbidity and high health care utilization,

costing >$100 billion USD annually.1-3 Timely diagnosis
can slow disease progression and mitigate disease burden.3

Kidney biopsy is the gold standard for diagnosing many
kidney diseases and often guides further management.4

Nevertheless, the use of biopsy is heterogeneous for rea-
sons that are poorly understood, including lack of formal
guidelines.

Kidney biopsy provides histopathologic information to
guide diagnosis and treatment.5 Studies have shown that
between 30% and 40% of histopathologic analyses
demonstrate a nonsuspected disease, indicating that bi-
opsies are of major importance for the correct treatment
of patients.4,6,7 Bleeding is a major complication of kid-
ney biopsies. Severe bleeding complications can lead to
the need for blood transfusions, surgical or radiologic
procedures to control bleeding, nephrectomy, or even
death.8-11 Advancements, such as automated needles and
real-time ultrasound, to guide kidney biopsy have
significantly decreased procedural risks while simulta-
neously improving tissue yield.12-14

Although there are no widely used formal guidelines for
biopsy, most nephrologists would agree that kidney biopsy
is indicated for unexplained nephrotic syndrome and
rapidly progressive glomerulonephritis in adults.15,16 Yet,
there are instances in which the appropriateness of kidney
biopsy remains unclear. For example, kidney biopsy
remains more controversial and nuanced for nephrotic
syndrome in patients with type 2 diabetes and for acute
kidney injury with suspected acute interstitial nephritis
(AIN).17,18 This variation can meaningfully affect patient
outcomes. Hesitation to perform a kidney biopsy may lead
to a delay in diagnosis and potentially result in worse
disease outcomes.6 Conversely, performing an “early”
kidney biopsy that is not warranted may expose patients to
avoidable risks such as bleeding. We conducted this study
to examine factors that account for differences in decision
making to perform a biopsy among nephrologists. Our
results suggest the need to develop consensus guidelines to
assist clinicians and standardize care for patients with
kidney diseases.
METHODS

Design, Setting, and Participants

Drawing upon a literature review and clinical experience,
the team identified factors associated with decision making
about performing kidney biopsy, using a deliberative
process, to develop an interview guide. Two nephrologists
(SSW and AA) assembled a diverse list of nephrology
practices, mostly in Massachusetts, and purposively
sampled from the list to represent diversity in demog-
raphy, years of experience, performance of one’s own
biopsies, and center type (academic vs nonacademic) to
capture a wide range of perspectives.
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Table 1. Demography of Nephrologists (N = 20)

Characteristics No. of Patients
Age, y
Mean ± SD 49.1 ± 7.0
Median age (range), y 50 (37-65)

Sex, n (%)
Women 7 (35)
Men 13 (65)

Race/ethnicity, n (%)
White 14 (70)
Black 3 (15)
Other 3 (15)

Years in practice
Median (range) 14 (4-23)
Mean ± SD 13.2 ± 5.7

Practice location
(multiple affiliations possible), n (%)
Academic-affiliated center 16 (80)
Veterans Affairs Medical Center 4 (20)
Nonacademic center, private practice 4 (20)

Geographic location, n (%)
New England 14 (70)
Other Northeast 2 (10)
Southeast 1 (5)
Midwest 1 (5)
Northwest 2 (10)

Biopsy operator
Biopsy done by IR or nephrology colleague 17 (85)
Performs own biopsies: yes, n (%) 3 (15)

Duration of interviews with participants, min
Median (range) 34 (20-55)
Mean ± SD 34.6 ± 9.5
Abbreviations: IR, interventional radiology; SD, standard deviation.

Amodu et al
Nephrologists were first emailed and then approached
in person or via phone. Recruitment and analysis were
concurrent and continued until thematic saturation and
sufficient variation in sampling criteria were achieved and
confirmed via deliberation.19

Data Collection

The semistructured interview guide was developed by AA
and SSW (nephrologists) and MW, TP, and KL (social
scientists with expertise in qualitative methods).20,21 The
semistructured guide was informed by the authors’ pre-
vious work,20 clinical experience, and literature review.
Using open-ended questions, nephrologists were asked to
describe their approach to weighing clinical indications for
kidney biopsy and reflect on how their clinical experiences
with biopsy have influenced their practice patterns. We
also explored nephrologists’ opinions about patient
engagement in the decision-making process. AA conducted
all interviews with study participants. The interviews were
conducted between September 2018 and October 2019 in
person or via video or phone calls based on participant
preference following verbal consent. The interviews were
audiotaped and transcribed verbatim. The study was
approved by the Brigham and Women’s Hospital Institu-
tional Review Board.

Data Analysis

We used a thematic analysis for qualitative research. AA,
IMS, and TP created a preliminary codebook based on the
interview questions and structure. AA, IMS, and TP
independently coded the first 3 transcripts using line-by-
line coding.22 The codebook was updated to reflect code
refinement and emergent codes, and consensus was
reached via deliberation. The 3 transcripts were then
recoded using the revised codebook. AA and IMS then
used the revised codebook to code another 5 transcripts
independently before finalizing the codebook. In the
second stage, using NVivo, version 12 (QSR Interna-
tional), we reviewed all codes to identify decision-
making patterns and used axial coding to generate
themes. AA, IMS, TP, and KL reassessed the themes and
refined constituent codes through iterative discussions.
The diverse backgrounds of the authors (nephrology,
occupational therapy, community health, and bioethics)
allowed data to be interpreted from multiple perspectives.
We resolved disagreements via discussion until consensus
was reached. We adhered to the consolidated criteria for
reporting qualitative research.23
RESULTS

In total, 31 nephrologists were approached, and 20 (65%)
participated (Table 1). Of the 20 nephrologists, 16 (80%)
practiced primarily in an academic center, 6 (30%) prac-
ticed in a combination of academic and nonacademic lo-
cations, and 4 (20%) practiced exclusively in nonacademic
locations. Of the participants, 7 (35%) had been in practice
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for fewer than 10 years, and 3 (15%) performed the
majority of their own biopsies. All the nephrologists who
performed their own biopsies used real-time ultrasound
guidance for the procedure.

Several nephrologists felt that biopsies were not per-
formed frequently or early enough in the course of the
disease. They explained that this was due to a combination
of factors, including poor patient selection for biopsy and
delays in the referral process. “Honestly, we probably
don’t biopsy enough as a specialty. At least in our group,
I think we’re very hesitant or very conservative in our
biopsy rates” (nephrologist 14). “My experience has been
that biopsies provide guidance for treatment, and we are
not doing enough biopsies” (nephrologist 10).

We found substantial variability in the nephrologists’
willingness to perform a biopsy, which was informed by
4 overarching themes: (i) comfort with biopsy and avail-
ability of interventional radiology for the procedure; (ii)
experience with biopsy; (iii) concerns about biopsy risks,
including patient characteristics and preference; and (iv)
perception of an inadequate evidence base. These main
themes are summarized in Box 1, and exemplar quotes are
presented in Table 2.
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Box 1. Summary of Main Themes From Interviews

• Operator comfort with biopsy and availability of an interventional radiologist
> Nephrologists consider the operator’s expertise and ease of scheduling biopsy. Nephrologists who perform their own bi-

opsies believed they had a lower threshold for performing biopsies. Available IR services improved the likelihood of obtaining
a biopsy.

• Exposure to biopsy during training and experience
> Nephrologists who felt that they received adequate exposure to biopsy during education believed that they biopsied more.

Prior experience with biopsy, both positive and negative, influenced the decision to obtain a future biopsy.
• Concerns about biopsy risks, including patient characteristics and preferences

> Nephrologists expressed concerns about the invasiveness of biopsy and inflicting harm vs misdiagnosis and mistreatment
that results from a delayed biopsy.

> Patient characteristics and preferences were considered when making a decision on biopsy. Nephrologists’ decision-making
styles varied: informed, shared, and paternalistic decision-making styles.

• Perceived evidence base
> Nephrologists had a wide range of opinions on the usefulness and timing of biopsy for both acute and chronic kidney

diseases. For example, in acute interstitial nephritis and CKD in diabetic patients.
> In patients with suspected acute interstitial nephritis, nephrologists were divided on their beliefs and comfort with biopsy. The

decision on whether or not to biopsy was strongly influenced by anticipated treatment with steroids. Most nephrologists do
not biopsy when they feel that acute tubular necrosis is the diagnosis.

> Most nephrologists consider biopsy in diabetic patients with CKD mainly when some other nephropathies are suspected to
be responsible for the progression of CKD.

> Limited available treatment options hampered the willingness to obtain a biopsy.

Abbreviations: CKD, chronic kidney disease; IR, interventional radiology.
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Clinical Contexts

Chronic Kidney Disease in Patients With Diabetes
Several nephrologists did not routinely perform kidney
biopsy in patients with diabetes who presented with
chronic kidney disease and nephrotic range proteinuria
because they perceived that a kidney biopsy would rarely
add new information that would alter management. Bi-
opsy was considered in patients with diabetes when there
was suspicion of nephropathies other than diabetes:
“I biopsy when it does not follow the expected natural
course of the disease…if someone has microalbuminuria,
proteinuria, progressive proteinuria with a gradual
decline in kidney function over years, I would not bi-
opsy” (nephrologist 6) and “I will biopsy someone with
diabetes if I thought they have a superimposed renal
process which is hard to differentiate” (nephrologist 7).
Conversely, some nephrologists maintained a low
threshold of performing biopsies for patients with dia-
betes despite suspecting that the most likely diagnosis was
diabetes: “I am willing to proceed in biopsy to confirm
the diabetes…let’s just make sure kind of thing”
(nephrologist 19).

AIN Versus Acute Tubular Nephritis
Opinions on the appropriateness of kidney biopsy in pa-
tients with AIN were split among the nephrologists in our
study. One nephrologist stated, “when I suspect AIN, I will
be more inclined to biopsy the patient…I want to have
more certainty about the diagnosis” (nephrologist 12).
However, another nephrologist had a different statement:
“I rarely biopsy in AIN. Typically, I would manage
1024
empirically, meaning, discontinue offending agent and
then possibly try empiric steroids before considering doing
a biopsy” (nephrologist 13). In contrast to the split
opinion on kidney biopsy for patients with AIN, the ne-
phrologists consistently stated that they seldom ordered a
biopsy for acute kidney injury or acute kidney disease
when acute tubular nephritis was the primary suspicion:
“if the clinical scenario is very prototypical for ATN and
the time course and rate of rise of creatinine and urine
sediments, then I will not want a kidney biopsy”
(nephrologist 3).

Comfort With Biopsy and Availability of

Interventional Radiology for the Procedure

Expertise in Conducting Biopsy
Among nephrologists who did not perform their own
biopsies, the proficiency and complication rate of their
colleagues who performed biopsies influenced the deci-
sion to perform a biopsy. Nephrologists who were more
confident in their colleagues’ expertise were likely to order
biopsies more frequently: “I used to be really restrictive
with biopsies. But then when I joined the other hospital,
Dr. X was doing all our biopsies and he had a very low
complication rate…my threshold went dramatically down,
and I started to biopsy a lot more. Then I realized that I was
actually gaining a lot more insight from biopsy”
(nephrologist 12). The nephrologists who performed their
own biopsies believed that they had a lower threshold of
performing kidney biopsies than those who referred pa-
tients for biopsies to colleagues: “I think that there will be
a difference between nephrologists who perform their
Kidney Med Vol 3 | Iss 6 | November/December 2021



Table 2. Selected Quotes Reflecting Physician’s Training and Experience With Biopsy

Theme 1: Operator Comfort With Biopsy and Availability of an Interventional Radiologist

“I do quite a lot of biopsies myself, and so, I don’t feel nervous about ordering it or performing the biopsy myself. I mean some of my
colleagues seem to feel that the biopsy seldom significantly changes management, but I don’t think that’s true. I think quite often we
learn a lot about how we can treat people and about prognostic factors from the biopsy.” (nephrologist 10)
“Honestly, it’s much easier to have IR do it.” (nephrologist 18)
“… we have our IR readily capable of doing the kidney biopsies and we’re able to send it out locally to be read, and they’re pretty
good.” (nephrologist 19)
“Half of that has to do with the time that it takes me or our staff here, that you know, our staff of nephrologists, to either leave clinic,
stop rounds, go consent the patient, set up, get the patient down to radiology, and manage that is takes far more time than it takes
Interventional Radiology to do it.” (nephrologist 7)
“You can order the procedure to be done by IR if there is no nephrologist. Actually, it is easier to just get it done from IR. For a
nephrologist to do it, it does require you to do it at a particular time slot…so if you’re busy during that slot then it becomes more
difficult and may make you reconsider.” (nephrologist 6)
“We’ve been sending biopsies to interventional radiology with increasing frequency. Just because of faculty preference or faculty
availability.” (nephrologist 11)
“Logistics in the community tend to be a little bit easier. All of them are done by Radiology for us. So anywhere, there’s Interventional
Radiology or same-day procedure unit they’re pretty good and they’ve gotten it down.” (nephrologist 13)
Subtheme 1A: Fewer Faculty Available to Perform and Supervise Biopsy and Consequently Fewer Opportunities for
Fellows to Learn

“There’s logistics challenges to biopsy. We have fewer and fewer faculty members in our division who are doing kidney biopsies, now
there are three or four faculty members in our division, it used to be everyone…it may be more difficult to find faculty who are available
to supervise biopsies for fellows too.” (nephrologist 11)
“We’re losing them. I think that fewer and fewer nephrologists are doing biopsies, and so, skill level is down…I think that more of them
are being referred out to interventional radiology or other interventional services.” (nephrologist 9)
Theme 2: Exposure to Biopsy During Training and Years of Experience

Subtheme 2A: Training Programs’ Effect on Comfort and Competence With Biopsy

“My teaching was actually very much pro biopsy...since then I’ve been doing a lot of biopsies myself, and I think I have pretty much the
same approach to which was yes. Biopsy.” (nephrologist 15)
“I’ve never had a fear of biopsy, I think people do, but I’ve been like that since my training. First of all, I want to know. I would much
rather know the answer to the question than to guess.” (nephrologist 16)
“The times when I have done a biopsy, it has been for good reason which makes me think I should probably do more. The way I was
taught was if all your kidney biopsies are exciting then you’re not doing enough biopsies.” (nephrologist 19)
“Most of us practice in a highly individualized way probably based a lot on what we learned when we were training.” (nephrologist 20)
“It depends on where you trained. At Hospital X there’s a lot of biopsies that gets done there because of the pathologist and set up
there, so you just want to know what it looks like.” (nephrologist 13)
Subtheme 2B: Effect of Experience With Biopsy

“As a young nephrologist new in practice, I find that I leaned on my colleagues and I often discussed the case with other nephrology
colleagues…those with more experience.” (nephrologist 13)
“I think now compared to when I was just coming out of fellowship, I’ve come to appreciate more how often we’re mistaken based on
our clinical reasoning…the frequency with which the alternative diagnosis ends up being found on biopsy.” (nephrologist 14)
“I feel more people need to get a biopsy; it is getting those people biopsies sooner so that we can actually make a difference in their
care that’s the challenge. My experience has been that we’re seeing far too many people late in their disease process…if the person
has been biopsied sooner, clearly we could have made some difference but that didn’t happen because there is no access to care.”
(nephrologist 19)
Theme 3: Concerns About Biopsy Risk, Including Patient Characteristics and Patient Preference

“There are numbers quoted in the literature, but I think physicians are also affected by their patient experiences. I have been in
practice for a long time, I have certainly seen patient have complications from renal biopsies, so I take the risk very seriously. I feel
more cautious and frankly very protective of my patients.” (nephrologist 3)
“I had a patient who got biopsied for hematuria, ended up with AV malformation and bleeding complications that resulted in a partial
nephrectomy…so I think of it more thoroughly now.” (nephrologist 2)
“For solitary kidney, to me the answer is almost a hundred percent. I would never biopsy somebody who has a single kidney, it’s just
too much of a risk in my opinion. I will empirically treat whatever the presumed diagnosis is in that setting.” (nephrologist 16)
“When you see patients have major complications or potentially die from complications of biopsy, it changes your thinking about risk
and benefits. I think that is probably a natural progression as you gain experience and maturity.” (nephrologist 9)
“It’s largely because there are other diagnostic tools now that kind of help us that I don’t necessarily feel we need to biopsy.”
(nephrologist 18)
“I consider age, frailty, need for anticoagulation, body habitus…the frailer the patient is, the less likely I will be to recommend a biopsy.
If the patient is very obese and I think that it’ll be technically challenging to get the biopsy safely then I may be less likely to
recommend one.” (nephrologist 14)
“I have a low threshold to do biopsy in younger patients, I want to protect their kidneys for a longer time because their life expectancy
is longer. I also have a higher tendency to biopsy African-Americans because of the underlying genetic makeup.” (nephrologist 5)

(Continued)
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Table 2 (Cont'd). Selected Quotes Reflecting Physician’s Training and Experience With Biopsy

“I’m less inclined to biopsy people with very small echogenic kidneys…you get less valuable information on the risk is higher. I look at
the age of the patient, I’m less inclined to biopsy in older age if I feel they cannot tolerate chemotherapy anyway.” (nephrologist 4)
“Other factors that weigh into my decision; people who don’t have good support at home. I usually think about it hard.” (nephrologist
10)
“Patients are very different; some patients really want to know, so the threshold may be lower. Some patients really do not want a
procedure and you really need to factor that in as well.” (nephrologist 6)
“It would depend a bit on the person, there are those people who want to know, regardless of whether it’s going to change
management. So, I think that also has to play into it. So patient preference is a factor that will weigh into the decision.”
“It is my view that it is our job as physicians to make a recommendation to the patient not to give them numbers and expect the patient
to take the numbers and decide on what to do. So, I give the patient my best recommendation…I think you should a biopsy for the
following reason.” (nephrologist #9)
“Oh! Another factor is the referring doctor. That sometimes has an impact. So, a particular rheumatologist or oncologist may feel very
strongly that biopsy is going to affect care, even if I don’t 100% agree with that referring doctor, if the referring doctor feels very
strongly then we might take that into account.” (nephrologist 3)
Theme 4: Perceived Evidence Base

“We’re an academic program and I think that the threshold for offering kidney biopsy differs enormously across providers, which is
usually a sign that there’s a problem…there is limited evidence to support practice, a lot of practice variation.” (nephrologist 20)
“I think there’s always a tension between doing a biopsy or conservative mgt…also I don’t think there’s really great data for
treatment.” (nephrologist 9)
Subtheme 4A: Diabetes and Kidney Disease

“I was more aggressive in the early days than I am now. You gain more clinical experience and comfort and form your judgments that
differ from things you were taught…I used to biopsy patients with diabetes but no retinopathy, expecting to find something other than
diabetes...every last one of them had diabetic nephropathy. So that you do it enough times and it changes your thinking and your
practice patterns.” (nephrologist 9)
“I probably biopsy fewer diabetics now. We used to think of nephrotics would probably be an aggressive form of diabetic kidney
disease and we were biopsying right away. But now unless they’re still in 10gram - 20 grams, we’re not going to biopsy a diabetic.”
(nephrologist 18)
“I guess I rarely do it. I think the goal is to not, you know if you have 100 biopsies maybe just 5 should be diabetes you know. You have
to take out a few normal appendixes.” (nephrologist 7)
“I will want to biopsy, although this could be diabetes, but we know that in diabetic nephropathy, in significant number of cases, there
can be concurrence of other etiology that may be treatable. So, if we blame all the disease on diabetes, we may never pick up other
etiology.” (nephrologist 1)
“Diabetes does not protect you against amyloid, minimal change disease, membranous glomerulonephritis, or lupus…just because
someone has diabetes, I might biopsy them anyway.” (nephrologist 4)
Subtheme 4B: AIN vs ATN

“If there’s high clinical suspicion for AIN then I generally do not biopsy. I treat empirically.”
“I biopsy maybe half of them if I feel the risk of the biopsy is relatively low and if I am really not sure there is a culprit drug or if I am
really not sure it is AIN I will biopsy. I also use steroids empirically quite often.” (nephrologist 7)
“I prefer to biopsy first, I don’t like treating AIN with steroids without a biopsy.” (nephrologist 12)
“I don’t necessarily have to biopsy before I use steroids. I also typically don’t use steroids because I feel like the risk of the
complications of steroids outweighs the benefits because the data is so poor.” (nephrologist 16)
“We’re mistaken how common AIN probably is in the hospital. For instance, looking at somebody with AKI, I would wait less time
before saying it’s time to go for a biopsy.” (nephrologist 14)
“I don’t biopsy ATN. There’s no information that I’m going to obtain on a biopsy of ATN that’s going to change what I do for
management.” (nephrologist 11)
“You have to exclude ATN because I really try not to biopsy clear-cut ATN…if the history or the urinalysis suggests ATN, eg, if there
was documented hypotension, documented sepsis and recent surgery and all the causes of ATN…I can be confident that it’s ATN
and I would not biopsy.”
“A biopsy of ATN would be just out of curiosity. What could this be? But it doesn’t offer any potential benefit to a patient. There’s no
benefit to a patient.”
“I don’t think they are very many specific therapies and so then, I think the risk of the biopsy which is higher in people with acute
illness (ATN) is outweighed by the fact that I’m not going to change my treatment.” (nephrologist 10)
Abbreviations: AIN, acute interstitial nephritis; AKI, acute kidney injury; ATN, acute tubular nephritis; AV, arteriovenous; IR, interventional radiology.
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own biopsies versus those who refer the bio-
psy...nephrologist who perform their own biopsies are
more likely to be have a lower threshold” (nephrologist
15) and “I do a lot of biopsies by myself, so I don’t feel
nervous about ordering or performing it. So, I think
I biopsy more than other nephrologists” (nephrologist 10).
1026
Ease of Scheduling a Biopsy
The nephrologists’ decisions to biopsy were influenced by
how easy or difficult it is to schedule. Many felt that
logistical challenges with scheduling a biopsy and lack of
time to perform a biopsy were 2 major barriers. The
availability of interventional radiology for biopsies was a
Kidney Med Vol 3 | Iss 6 | November/December 2021
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factor that influenced the threshold of ordering a kidney
biopsy: “how easy it is to do a procedure within a practice
does shape practice a little bit” (nephrologist 20). Among
the nephrologists who did not routinely perform their own
biopsies, being able to delegate a biopsy was perceived to
lower the threshold of ordering a kidney biopsy: “I think I
biopsy more now… it could be that I’m not doing the
biopsies myself, so I just delegate it (to the IR department).
I think that makes it easier” (nephrologist 17).

Exposure and Comfort With Biopsy During Training

and Practice

Training
Training programs’ practice patterns influenced the ne-
phrologists’ approach toward the decision to biopsy: “my
teaching was very much pro biopsy, so with that I’ve been
doing a lot of biopsies myself in practice” (nephrologist
15). Conversely, some nephrologists acknowledged that
they had a high threshold for ordering a biopsy as a result
of limited exposure during training: “I wasn’t exposed to a
lot of renal biopsies during training so my threshold for
biopsy has always been pretty high” (nephrologist 20).

Experience With Biopsy
Salient positive or negative clinical experiences played a
key role when biopsy decisions were made. Positive ex-
periences reinforced the likelihood of performing biopsies
in similar scenarios, whereas prior negative experiences
were likely to discourage the performance of a future bi-
opsy. Some nephrologists believed that positive experi-
ences, such as unexpected findings on histopathology that
changed management and improved patient outcomes,
increased their willingness to order future biopsies in
similar cases. Nephrologists with such positive experiences
suggested that a biopsy frequently uncovered an unex-
pected alternative diagnosis: “I biopsy more now. I’ve
come to appreciate more how often we’re mistaken based
on our clinical reasoning…the frequency with which the
alternative diagnosis ends up being found on biopsy”
(nephrologist 14).

Conversely, some nephrologists reported that their
likelihood to pursue a biopsy decreased compared with
that when they started practice because prior biopsy re-
ports failed to add significantly new information to the
prebiopsy suspicion. This perceived negative experience
from previous biopsies discouraged them from ordering a
future biopsy in similar cases: “I was more aggressive in
the early days than I am now. The reason is you gain more
clinical experience and form your judgments that differ
from things that you were taught” (nephrologist 9).

Concerns About Biopsy Risk, Including Patient

Characteristics and Preference

Biopsy Risks
Although biopsy was seen as a relatively safe procedure,
the nephrologists expressed concerns about its invasiveness
Kidney Med Vol 3 | Iss 6 | November/December 2021
and potential complications: “when you see patients have
major complications or potentially die from complications
of biopsy, it changes your thinking about risk and bene-
fits…that’s a natural progression as you gain experience
and maturity” (nephrologist 9). These concerns were
heightened among patients who were perceived to be at
higher risk, such as individuals with solitary kidneys,
pregnant women, and elderly patients: “for solitary kid-
ney, to me the answer is almost a hundred percent.
I would never biopsy somebody who has a single kidney,
it’s just too much of a risk in my opinion” (nephrologist
16). Some nephrologists described that the advent of
noninvasive tests, such as serologic markers, have reduced
reliance on biopsy: “there are ways to make a diagnosis
without a kidney biopsy…eg, with PLA2R (phospholipase
A2 receptor), I am now comfortable diagnosing primary
membranous without a biopsy. Also, with ANCA (anti-
neutrophil cytoplasmic antibody), I am comfortable in
some cases not biopsying” (nephrologist 13).

Patient Preferences and Characteristics
Patient characteristics and local practice patterns also
strongly influenced the nephrologists’ decisions to order a
biopsy. Most nephrologists stated that they were more
likely to biopsy younger patients. They also considered
frailty, coexisting comorbid conditions, and prognosis
while determining when to biopsy: “in the elderly, it’s
not their calendar age, but their physiological age,
meaning how independent they are, that determines how
aggressive I’m going to be” (nephrologist 12). Patients’
social support also affected the decision to biopsy: “we
take care of underserved population so there is a lot of
social factors that come into play, patient may live alone
or may not have a family member who will monitor them
post-biopsy to make sure they don’t have complications”
(nephrologist 6). The nephrologists perceived that pa-
tients have different appetites for health information:
“patients are very different; some really want to know so
the threshold to biopsy may be lower, and some patients
really do not want the procedure and you need to factor
that in as well” (nephrologist 2). There was disagreement
in how much involvement the nephrologists should have
in guiding the patient to make decisions about kidney
biopsy. Many nephrologists believed that they provided
the patient with the necessary information and treatment
options but usually left the biopsy decision to the patient:
“I find myself a lot of the time framing it so that the
decision is really up to the patient” (nephrologist 13). On
the opposite extreme, some nephrologists described a
more paternalistic approach. They explained that they just
did not feel that the patient had enough knowledge to
make such decisions and believed that it was their role to
get more involved in the decision-making process: “I help
them make a decision about biopsy. I have to make that
decision and say this is what we need to do” (nephrol-
ogist 15).
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Communication and decision making were not only
restricted to the patient and their family but also extended
to the interactions and wishes of the referring doctor. As a
result, the nephrologists often had to balance their clinical
judgment with patient preferences and the wishes of the
referring doctor: “referring doctor has an impact. A
referring specialist who feels very strongly that biopsy is
going to affect care, even if I don’t 100% agree with that
referring doctor, we might take that into account”
(nephrologist 3).

Perceived Evidence Base

Nephrologists who were less likely to order kidney bi-
opsies referenced the limited evidence base and conflicting
data on biopsy as a tool to manage many kidney diseases:
“it’s a hard thing to study…we are in a data free zone
when it comes to biopsy, most of us practice based on
what we learn from our colleagues and from our own
cumulative experience, but it’s definitely is a wild west out
there” (nephrologist 20). The nephrologists also explained
that treatment options are lacking or equivocal for many
diseases. In such scenarios, the use of biopsy was called
into question: “I biopsy less now…it’s an appreciation of
risk and of limited benefits given that there’s fewer treat-
ment options in nephrology. I mean if there were more
treatment options, I would do more biopsies” (nephrol-
ogist 11). When asked about the use of steroids to treat
suspected AIN, the nephrologists noted that the evidence
was just not conclusive: “I typically don’t use it because I
feel like the risk of the complications of steroids outweighs
the benefits because the data is so poor” (nephrologist 16).
DISCUSSION

We found substantial variability among the nephrologists
in this qualitative study of making decisions about per-
forming kidney biopsy in adults with suspected kidney
diseases. The factors that influenced the approach to de-
cision making on whether or not to pursue kidney biopsy
included the nephrologists’ clinical experience or training,
processes of care in their institutions, and clinical consid-
erations of the use and safety of the procedure. Salient
positive or negative experiences with biopsy, training,
concerns for the risks of biopsy, and perceived available
evidence all played critical roles and explained, to some
degree, the differences in biopsy approaches. This study
explored several considerations that nephrologists make in
their decision to proceed with a kidney biopsy and high-
lighted the need for more guidelines to standardize deci-
sion making.

Kidney biopsy is considered the gold standard for the
diagnosis of kidney disease. Biopsy is associated with less
but significant harm to the patient. Guideline recommen-
dations and advances in the biopsy technique have
improved the procedure’s safety and efficacy.24,25 How-
ever, bleeding still remains a common complication, and
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the reported bleeding rates associated with biopsy vary
considerably.8-10 Bleeding complications and the risk of
inflicting harm to the patient was a theme that was
expressed by almost all the nephrologists while contem-
plating on the decision to perform biopsy. The nephrol-
ogists who performed their own biopsies believed that
they performed more biopsies and felt less anxious about
the procedure than their colleagues.

Although there seems to be consensus on certain clinical
indications, such as unexplained nephrotic syndrome in
adults or rapidly progressive glomerulonephritis without a
serologic diagnosis, the decision to proceed with biopsy in
most other kidney diseases is more nuanced. For instance, a
nationwide survey among nephrologists in Japan reported
significant variations in clinical practice patterns and in-
dications for biopsy.26,27 Our results are consistent with
this finding. The guidelines that currently exist in
nephrology regarding kidney biopsy are not specific to
making decisions about when and in which patients to
perform the procedure. Guidelines published by the Kidney
Disease: Improving Global Outcomes on acute kidney
injury28 and glomerulonephritis29 or by the Kidney Disease
Outcomes Quality Initiative on diabetes and chronic kidney
disease30 do not discuss in detail the factors that should be
taken into account while considering a kidney biopsy. Such
guidelines do not provide specific information on the fac-
tors that should be considered while deciding whether to
perform a kidney biopsy. For example, should patients
with nephrotic syndrome in the setting of long-standing,
poorly controlled diabetes mellitus undergo kidney bi-
opsy to rule out diagnoses other than diabetic nephropa-
thy? Should patients with acute kidney injury due to
suspected AIN undergo kidney biopsy before being
considered for corticosteroid therapy? In patients with
rapidly progressive glomerulonephritis with positive
serology results for antineutrophil cytoplasmic antibody,
should kidney biopsy always be performed? The answers to
these common clinical questions—or even a systematic
approach to a risk-benefit decision—are not addressed in
the current guidelines to the best of our knowledge.
Recently, the Japanese Society of Nephrology published a
report titled “Kidney Biopsy. Guidebook 2020 in Japan,”
outlining general recommendations on the performance of
kidney biopsies.31 Recommendations on clinical in-
dications for biopsy were broadly provided, but these did
not describe clinical considerations in substantial detail.

Other kidney biopsy guidelines that do exist—for
example, the Kidney Health Australia Caring for Austral-
asians With Renal Impairment—focus more on procedural
aspects, education for patients and caregivers, and safety
considerations.32 In pediatrics, the International Pediatric
Nephrology Association and Kidney Disease: Improving
Global Outcomes have published guidelines on the man-
agement of nephrotic syndrome in children, including
considerations regarding the use of kidney biopsy.33,34 No
similar guidelines exist for adults with nephrotic syndrome
Kidney Med Vol 3 | Iss 6 | November/December 2021



Amodu et al
or for the management of acute kidney injury or acute
kidney disease.

In other fields of medicine, making decisions about the
choice to biopsy the liver, lung, endomyocardium, or
peripheral nerves has received somewhat more attention,
even outside of oncologic considerations.35-38 For the
diagnostic evaluation of cardiovascular disease, for
example, the American Heart Association, American Col-
lege of Cardiology, and the European Society of Cardiology
published guidelines on the role of endomyocardial biopsy
in the diagnosis and treatment of adult and pediatric car-
diovascular diseases.36 In their statement, the writing
group identified 14 clinical scenarios in which the incre-
mental diagnostic, prognostic, and therapeutic values of
biopsy could be estimated and compared with its proce-
dural risks. Similarly, the British Thoracic Society, Royal
College of Radiologist, and Society of Cardiothoracic Sur-
geons of Great Britain and Ireland issued joint guidelines
and recommendations for lung biopsy. The writing com-
mittee weighed the benefits and risks of biopsy in different
clinical scenarios and graded the strength of their recom-
mendation in the context of existing evidence.38

Acute and chronic kidney diseases include a number of
distinct morphologic and clinical entities that differ with
respect to prognosis and treatment. In recent years, across
medical disciplines, there has been a heightened emphasis
on precision medicine.39 There are advocates for
expanding the role of kidney biopsy in acute and chronic
kidney diseases.40,41 The National Institutes of Diabetes
and Digestive and Kidney Disease launched the Kidney
Precision Medicine Project, a project that includes research
biopsies in patients with common forms of kidney disease.
As our understanding of the pathogenesis of kidney disease
deepens and technology advances, newer therapies and
treatment options will likely emerge. This will make judg-
ments on the risk-versus-benefit profile of biopsy more
complex. The complex decision-making process that is
often associated with a biopsy suggests the need for
guidelines to standardize care. We acknowledge that such
guidelines cannot capture all clinical scenarios and details
and that decisions regarding biopsy will be on a case-by-
case basis. However, it may be worthwhile for expert
committees to provide general guidelines on decision
making about common clinical scenarios faced by ne-
phrologists. No guideline can supplant clinical decision
making at the bedside, but general principles for the
approach toward decision making may be helpful.

Our study highlighted some of the perspectives of ne-
phrologists in their approach toward making decisions to
perform a kidney biopsy. In this study, the nephrologists
adopted various decision-making styles—informed,
shared, and paternalistic—which reflect the complexities
in balancing the risks and potential benefits of biopsies.

The strengths of our study include the use of open-
ended questions and a qualitative analysis framework to
identify overarching themes. The major limitations are the
lack of generalizability. We sampled a relatively small
Kidney Med Vol 3 | Iss 6 | November/December 2021
number of nephrologists, primarily in the Northeast
United States and primarily from academic-affiliated
practices. The considerations of nephrologists in other
regions and private practices warrant further attention.

Clinical decision making for native biopsies in adults
with kidney disease is complex. Our study demonstrated
substantial variability among the physicians in their will-
ingness to perform kidney biopsy and underscored the
many factors that lead to this variability. As the scientific
yield of kidney tissue and noninvasive tests improves with
advances in technology, making decisions about per-
forming kidney biopsy will become even more complex,
and this highlights the need for guidelines to standardize
biopsy practice.
SUPPLEMENTARY MATERIAL

Supplementary File (PDF)

Item S1. Survey study interview guide.

Table S1. Consolidated criteria for reporting qualitative research 32-
item checklist.

Table S2. Description of study participants (n = 20).

ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Afolarin Amodu,
MD, MPH, Thalia Porteny, PhD, MSc, Insa M. Schmidt, MD, MPH,
Keren Ladin, PhD, MSc, and Sushrut S. Waikar, MD, MPH.

Authors’ Affiliations: Section of Nephrology, Boston University
School of Medicine and Boston Medical Center (AA, IMS, SSW),
Division of Renal Medicine, Brigham and Women’s Hospital,
Boston (AA, IMS, SSW), and Department of Occupational
Therapy (TP, KL), and Research on Aging, Ethics, and Community
Health (REACH Lab) (TP, KL), Tufts University, Medford,
Massachusetts.

Address for Correspondence: Afolarin Amodu, MD, MPH, Boston
University Medical Center, Evans Biomedical Research Center, 5th
Floor, 650 Albany Street, Boston, MA 02118. Email: afolarin.
amodu@bmc.org

Authors’ Contributions: Research idea, study design, and
recruitment: AA, SSW; interviews: AA; data analysis and
interpretation: AA, IMS, TP, SSW, KL; mentorship and supervision:
KL, SSW. Each author contributed important intellectual content
during manuscript drafting or revision and accepts accountability
for the overall work by ensuring that questions pertaining to the
accuracy or integrity of any portion of the work is appropriately
investigated and resolved.

Support: Dr Amodu was supported by National Institutes of Health
T32007053. The Kidney Precision Medicine Project is funded by
the following grants from the National Institute of Diabetes and
Digestive and Kidney Disease: U2CDK114886, UH3DK114861,
UH3DK114866, UH3DK114870, UH3DK114908, UH3DK114915,
UH3DK114926, UH3DK114907, UH3DK114920, UH3DK114923,
UH3DK114933, and UH3DK114937.

Financial Disclosure: Dr Amodu was supported by T32007053.
The other authors declare that they have no relevant financial
interests.

Acknowledgements: The authors gratefully acknowledge Melissa
Wachterman, MD, MPH, for assistance in the interview survey
design. They are extremely grateful for the generous contributions
of the nephrologists who were interviewed, enabling them to
complete this study.
1029

https://doi.org/10.1016/j.xkme.2021.06.014
mailto:afolarin.amodu@bmc.org
mailto:afolarin.amodu@bmc.org


Amodu et al
Disclaimer: The content is solely the responsibility of the authors
and does not necessarily represent the official views of the
National Institutes of Health.

Peer Review: Received December 22, 2020. Evaluated by 2
external peer reviewers, with direct editorial input from an
Associate Editor, who served as Acting Editor-in-Chief. Accepted
in revised form June 28, 2021. The involvement of an Acting
Editor-in-Chief was to comply with Kidney Medicine’s procedures
for potential conflicts of interest for editors, described in the
Information for Authors & Journal Policies.
REFERENCES
1. Saran R, Robinson B, Abbott KC, et al. US renal data system

2018 annual data report: epidemiology of kidney disease in the
United States. Am J Kidney Dis. 2019;73(3):A7-A8. doi:10.
1053/j.ajkd.2019.01.001

2. Johns T, Jaar BG. US Centers for Disease Control and Pre-
vention launches new chronic kidney disease surveillance
system website. BMC Nephrol. 2013;14(1):1-3. doi:10.1186/
1471-2369-14-196

3. Trivedi H. Cost implications of caring for chronic kidney dis-
ease: are interventions cost-effective? Adv Chronic Kidney
Dis. 2010;17(3):265-270. doi:10.1053/j.ackd.2010.03.007

4. Kitterer D, Gürzing K, Segerer S, et al. Diagnostic impact of
percutaneous renal biopsy. Clin Nephrol. 2015;84(6):311-
322. doi:10.5414/CN108591

5. Cohen AH, Nast CC, Adler SG, Kopple JD. Clinical utility of
kidney biopsies in the diagnosis and management of renal
disease. Am J Nephrol. 1989;9(4):309-315. doi:10.1159/
000167986

6. Richards NT, Darby S, Howie AJ, Adu D, Michael J. Knowledge
of renal histology alters patient management in over 40% of
cases. Nephrol Dial Transplant. 1994;9(9):1255-1259.

7. Scheckner B, Peyser A, Rube J, et al. Diagnostic yield of renal
biopsies: a retrospective single center review. BMC Nephrol.
2009;10(1):1-6. doi:10.1186/1471-2369-10-11

8. Corapi KM, Chen JL, Balk EM, Gordon CE. Bleeding compli-
cations of native kidney biopsy: a systematic review and meta-
analysis. Am J Kidney Dis. 2012;60(1):62-73. doi:10.1053/j.
ajkd.2012.02.330

9. Palsson R, Short SA, Kibbelaar ZA, et al. Bleeding complica-
tions after percutaneous native kidney biopsy: results from the
Boston kidney biopsy cohort. Kidney Int Rep. 2020;5(4):511-
518. doi:10.1016/j.ekir.2020.01.012

10. Korbet SM, Volpini KC,Whittier WL. Percutaneous renal biopsy
of native kidneys: a single-center experience of 1,055 biopsies.
Am J Nephrol. 2014;39(2):153-162. doi:10.1159/000358334

11. Feldmann Y, B€oer K, Wolf G, Busch M. Complications and
monitoring of percutaneous renal biopsy—a retrospective
study. Clin Nephrol. 2018;89(4):260-268. doi:10.5414/
CN109223

12. Prasad N, Kumar S, Manjunath R, et al. Real-time ultrasound-
guided percutaneous renal biopsy with needle guide by ne-
phrologists decreases post-biopsy complications. Clin Kidney
J. 2015;8(2):151-156. doi:10.1093/ckj/sfv012

13. Rao NS, Chandra A. Needle guides enhance tissue ade-
quacy and safety of ultrasound-guided renal biopsies. Kidney
Res Clin Pract. 2018;37(1):41-48. doi:10.23876/j.krcp.
2018.37.1.41

14. Pokhrel A, Agrawal RK, Baral A, Rajbhandari A, Hada R.
Percutaneous renal biopsy: comparison of blind and real-time
ultrasound guided technique. J Nepal Health Res Counc.
2018;16(1):66-72.
1030
15. Madaio MP. Renal biopsy. Kidney Int. 1990;38(3):529-543.
doi:10.1038/ki.1990.236

16. Dhaun N, Bellamy CO, Cattran DC, Kluth DC. Utility of renal
biopsy in the clinical management of renal disease. Kidney Int.
2014;85(5):1039-1048. doi:10.1038/ki.2013.512

17. Sharma SG, Bomback AS, Radhakrishnan J, et al. The modern
spectrum of renal biopsy findings in patients with diabetes. Clin
J Am Soc Nephrol. 2013;8(10):1718-1724. doi:10.2215/CJN.
02510213

18. Kodner CM, Kudrimoti A. Diagnosis and management of acute
interstitial nephritis. Am Fam Physician. 2003;67(12):2527-
2534.

19. Hamberg K, Johansson E, Lindgren G, Westman G. Scientific
rigour in qualitative research—examples from a study of
women’s health in family practice. Fam Pract. 1994;11(2):176-
181. doi:10.1093/fampra/11.2.176

20. Ladin K,Weiner DE. Better informing older patients with kidney
failure in an era of patient-centered care. Am J Kidney Dis.
2015;65(3):372-374. doi:10.1053/j.ajkd.2015.01.003

21. Ladin K, Buttafarro K, Hahn E, Koch-Weser S, Weiner DE.
“End-of-life care? I’m not going to worry about that yet.” Health
literacy gaps and end-of-life planning among elderly dialysis
patients. Gerontologist. 2018;58(2):290-299. doi:10.1093/
geront/gnw267

22. Gibbs GR. Analyzing qualitative data. SAGE Publications, Ltd;
2007. https://www.doi.org/10.4135/9781849208574

23. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for in-
terviews and focus groups. Int J Qual Health Care.
2007;19(6):349-357. doi:10.1093/intqhc/mzm042

24. Veltri A, Bargellini I, Giorgi L, Almeida PA, Akhan O. CIRSE
guidelines on percutaneous needle biopsy (PNB). Cardiovasc
Intervent Radiol. 2017;40(10):1501-1513. doi:10.1007/
s00270-017-1658-5

25. Hogan JJ, Mocanu M, Berns JS. The native kidney biopsy: up-
date and evidence for best practice. Clin J Am Soc Nephrol.
2016;11(2):354-362. doi:10.2215/CJN.05750515

26. Kawaguchi T, Nagasawsa T, Tsuruya K, et al. A nationwide
survey on clinical practice patterns and bleeding complications
of percutaneous native kidney biopsy in Japan.Clin Exp Nephrol.
2020;24(5):389-401. doi:10.1007/s10157-020-01869-w

27. Kawaguchi T, Nagasawsa T, Tsuruya K, et al. Correction to: a
nationwide survey on clinical practice patterns and bleeding
complications of percutaneous native kidney biopsy in Japan.
Clin Exp Nephrol. 2020;24(5):402-403. doi:10.1007/s10157-
020-01883-y

28. Kidney Disease: Improving Global Outcomes (KDIGO) Acute
Kidney Injury Work Group. KDIGO clinical practice guideline
for acute kidney injury. Kidney Int Suppl. 2012;2(1):1-138.

29. KDIGO. KDIGO clinical practice guideline for glomerulone-
phritis. Kidney Int Suppl. 2012;2(1):139-274.

30. Foundation NK. KDOQI clinical practice guideline for diabetes
and CKD: 2012 update. Am J Kidney Dis. 2012;60(5):850-
886. doi:10.1053/j.ajkd.2012.07.005

31. Ubara Y, Kawaguchi T, Nagasawa T, et al. Kidney biopsy
guidebook 2020 in Japan. Clin Exp Nephrol. 2021;25(4):325-
364. doi:10.1007/s10157-020-01986-6

32. MacGinley R, Champion De Crespigny PJ, Gutman T, et al.
KHA-CARI guideline recommendations for renal biopsy.
Nephrology (Carlton). 2019;24(12):1205-1213. doi:10.1111/
nep.13662

33. Trautmann A, Vivarelli M, Samuel S, et al. IPNA clinical practice
recommendations for the diagnosis and management of chil-
dren with steroid-resistant nephrotic syndrome. Pediatr Nephrol.
2020;35(8):1529-1561. doi:10.1007/s00467-020-04519-1
Kidney Med Vol 3 | Iss 6 | November/December 2021

https://doi.org/10.1053/j.ajkd.2019.01.001
https://doi.org/10.1053/j.ajkd.2019.01.001
https://doi.org/10.1186/1471-2369-14-196
https://doi.org/10.1186/1471-2369-14-196
https://doi.org/10.1053/j.ackd.2010.03.007
https://doi.org/10.5414/CN108591
https://doi.org/10.1159/000167986
https://doi.org/10.1159/000167986
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref6
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref6
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref6
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref6
https://doi.org/10.1186/1471-2369-10-11
https://doi.org/10.1053/j.ajkd.2012.02.330
https://doi.org/10.1053/j.ajkd.2012.02.330
https://doi.org/10.1016/j.ekir.2020.01.012
https://doi.org/10.1159/000358334
https://doi.org/10.5414/CN109223
https://doi.org/10.5414/CN109223
https://doi.org/10.1093/ckj/sfv012
https://doi.org/10.23876/j.krcp.2018.37.1.41
https://doi.org/10.23876/j.krcp.2018.37.1.41
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref14
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref14
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref14
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref14
https://doi.org/10.1038/ki.1990.236
https://doi.org/10.1038/ki.2013.512
https://doi.org/10.2215/CJN.02510213
https://doi.org/10.2215/CJN.02510213
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref18
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref18
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref18
https://doi.org/10.1093/fampra/11.2.176
https://doi.org/10.1053/j.ajkd.2015.01.003
https://doi.org/10.1093/geront/gnw267
https://doi.org/10.1093/geront/gnw267
https://www.doi.org/10.4135/9781849208574
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1007/s00270-017-1658-5
https://doi.org/10.1007/s00270-017-1658-5
https://doi.org/10.2215/CJN.05750515
https://doi.org/10.1007/s10157-020-<?thyc=10?>01869-w<?thyc?>
https://doi.org/10.1007/s10157-020-<?thyc=10?>01883-y<?thyc?>
https://doi.org/10.1007/s10157-020-<?thyc=10?>01883-y<?thyc?>
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref28
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref28
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref28
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref29
http://refhub.elsevier.com/S2590-0595(21)00203-X/sref29
https://doi.org/10.1053/j.ajkd.2012.07.005
https://doi.org/10.1007/s10157-020-01986-6
https://doi.org/10.1111/nep.13662
https://doi.org/10.1111/nep.13662
https://doi.org/10.1007/s00467-020-04519-1


Amodu et al
34. Lombel RM, Gipson DS, Hodson EM, Kidney Disease,
Improving Global Outcomes. Treatment of steroid-sensitive
nephrotic syndrome: new guidelines from KDIGO. Pediatr
Nephrol. 2013;28(3):415-426. doi:10.1007/s00467-012-
2310-x

35. Neuberger J, Patel J, Caldwell H, et al. Guidelines on the use of
liver biopsy in clinical practice from the British Society of
Gastroenterology, the Royal College of Radiologists and the
Royal College of Pathology. Gut. 2020;69(8):1382-1403. doi:
10.1136/gutjnl-2020-321299

36. Cooper LT, Baughman KL, Feldman AM, et al. The role of
endomyocardial biopsy in the management of cardiovas-
cular disease: a scientific statement from the American
Heart Association, the American College of Cardiology,
and the European Society of Cardiology. Circulation.
2007;116(19):2216-2233. doi:10.1161/CIRCULATIONAHA.
107.186093
Kidney Med Vol 3 | Iss 6 | November/December 2021
37. Sommer CL, Brandner S, Dyck PJ, et al. Peripheral Nerve
Society Guideline on processing and evaluation of nerve bi-
opsies. J Peripher Nerv Syst. 2010;15(3):164-175. doi:10.
1111/j.1529-8027.2010.00276.x

38. Manhire A, Charig M, Clelland C, et al. Guidelines for radio-
logically guided lung biopsy. Thorax. 2003;58(11):920-936.
doi:10.1136/thorax.58.11.920

39. Ginsburg GS, Phillips KA. Precision medicine: from science to
value. Health Aff (Millwood). 2018;37(5):694-701. doi:10.
1377/hlthaff.2017.1624

40. Waikar SS, McMahon GM. Expanding the role for kidney bi-
opsies in acute kidney injury. Semin Nephrol. 2018;38(1):12-
20. doi:10.1016/j.semnephrol.2017.09.001

41. Gonzalez Suarez ML, Thomas DB, Barisoni L, Fornoni A. Dia-
betic nephropathy: is it time yet for routine kidney biopsy?
World J Diabetes. 2013;4(6):245-255. doi:10.4239/wjd.v4.i6.
245
1031

https://doi.org/10.1007/s00467-012-<?thyc=10?>2310-x<?thyc?>
https://doi.org/10.1007/s00467-012-<?thyc=10?>2310-x<?thyc?>
https://doi.org/10.1136/gutjnl-2020-321299
https://doi.org/10.1136/gutjnl-2020-321299
https://doi.org/10.1161/CIRCULATIONAHA.<?show [?tjl=20mm]&tjlpc;[?tjl]?>107.186093
https://doi.org/10.1161/CIRCULATIONAHA.<?show [?tjl=20mm]&tjlpc;[?tjl]?>107.186093
https://doi.org/10.1111/j.1529-8027.2010.00276.x
https://doi.org/10.1111/j.1529-8027.2010.00276.x
https://doi.org/10.1136/thorax.58.11.920
https://doi.org/10.1377/hlthaff.2017.1624
https://doi.org/10.1377/hlthaff.2017.1624
https://doi.org/10.1016/j.semnephrol.2017.09.001
https://doi.org/10.4239/wjd.v4.i6.245
https://doi.org/10.4239/wjd.v4.i6.245

	Nephrologists’ Attitudes Toward Native Kidney Biopsy: A Qualitative Study
	Methods
	Design, Setting, and Participants
	Data Collection
	Data Analysis

	Results
	Clinical Contexts
	Chronic Kidney Disease in Patients With Diabetes
	AIN Versus Acute Tubular Nephritis

	Comfort With Biopsy and Availability of Interventional Radiology for the Procedure
	Expertise in Conducting Biopsy
	Ease of Scheduling a Biopsy

	Exposure and Comfort With Biopsy During Training and Practice
	Training
	Experience With Biopsy

	Concerns About Biopsy Risk, Including Patient Characteristics and Preference
	Biopsy Risks
	Patient Preferences and Characteristics

	Perceived Evidence Base

	Discussion
	Supplementary Material
	References


