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Background: Dietary supplement use in living kidney donors (LKDs) and kidney transplant

recipients (KTRs) provides care challenges due to drug interactions, limited data, and lack of

management guidelines. The study purposes were to describe supplement use patterns and

intra/postoperative complications in these populations.

Methods: A single-center retrospective review of LKDs and KTRs from September

2016–2018 was conducted. Supplement information was collected at evaluation and pre-

operative visits. Supplement relationship to intra/postoperative complications was graded by

Naranjo Adverse Drug Reaction Probability Scale.

Results: One hundred and fifty-seven LKDs met inclusion with an average age of 45 (SD 11)

years. Thirty-seven LKDs (24%) reported supplement use pre-donation. One hundred and eleven

KTRs met inclusion with an average age of 46 (SD 13) years and 21 (19%) reported supplement

use pre-transplant. No significant differences in sex, ethnicity, or education were found between

LKDs or KTRs using supplements vs none. One complication in an LKD was “possibly” related

to supplement use vs none in KTRs.

Conclusion: Transplant providers should screen for supplement use in LKDs and KTRs at

both the evaluation and pre-operative visits and review perioperative management. The low

dietary supplement-related intra/post complication rate may be due to discontinuation of

supplements preoperatively.
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Introduction
Dietary supplement use among US adults has significantly increased over the last

decade.1 While many consumers buy these products over the counter may consider

them harmless, their use does not come without the potential for side effects

including hepatic or renal toxicities.2–4 A survey of 526 patients hospitalized for

surgery found that 230 (44%) were taking dietary supplements. Of those who

reported supplement use, 17% were taking supplements that could potentially

interact with anesthesia, and 10% were taking supplements that could potentially

interact with antithrombotic drugs taken perioperatively. Three patients in the latter

group were noted to experience intraoperative bleeding.2

The use of dietary supplements prior to living kidney donation and transplanta-

tion provides a challenge for providers, as no formal management guidelines exist.

However, due to the reported risks noted above, our transplant center recommends

discontinuation of the majority of dietary supplements at the time of the donor or

recipient’s initial evaluation by their living donor or transplant recipient nephrolo-

gist, respectively. Patient medication lists are also re-reviewed face to face by a
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transplant pharmacist during a second phase preoperative

visit with the transplant team. This visit takes place

approximately 1 week prior to surgery. While we recom-

mend discontinuation of dietary supplements, not all

patients comply and may continue using throughout dona-

tion or transplant, risking potential supplement-related

intra/postoperative complications.

To the best of our knowledge, no literature exists on

the use of dietary supplements in living kidney donors

(LKDs) and kidney transplant recipients (KTRs) in the

United States. We aimed to: (1) describe dietary supple-

ment use patterns in LKDs and KTRs at a high volume,

diverse transplant center in the United States, and intra/

postoperative complications in these populations and (2)

raise awareness regarding the importance of screening for

supplement use during the evaluation period for LKDs and

KTRs and review perioperative management.

Patients and Methods
This was a retrospective, non-randomized, open-label

review of non-HIV positive LKDs and KTRs who under-

went surgery for donation or transplant at the Hospital of

the University of Pennsylvania between September 30,

2016 and September 30, 2018. Patients positive for HIV

infection were excluded from the analysis to meet our type

of Institutional Review Board (IRB) application approval

criteria. Informed consent to review patient medical records

was not required, and a HIPAA waiver was granted by the

IRB since the number of subjects would be prohibitive to

contact and we do not still have contact with all patients;

hence, some contact information would be outdated. The

data were anonymized and maintained in a confidential

manner consistent with our IRB approved practices and

are in compliance with the Declaration of Helsinki.

Dietary supplements are defined by the Dietary

Supplement Health and Education Act (DSHEA) as a

product (other than tobacco) intended to supplement the

diet, that contains one or more of the following dietary

ingredients: vitamins, minerals, herb or botanical, amino

acids, a dietary substance for use by man to supplement

the diet by increasing the total dietary intake, a concen-

trate, metabolite, constituent, extract, or combination of

any ingredient.5 For the purposes of this study, dietary

supplement use was defined as orally administered herbal

or complementary nutritional products (including botani-

cals, microbial additives, and amino acids), excluding

micronutrients (vitamins/minerals) and food/drinks.

Micronutrients were excluded since it was not clear in

this retrospective analysis if these were prescribed by a

provider for a specific indication.

The primary purpose of this study was to describe

dietary supplement use patterns in the pre-donation/pre-

transplant setting. Supplement use was documented in the

chart at the initial evaluation visit by a donor or transplant

nephrologist, respectively, and at the preoperative visit by

a transplant pharmacist. Additionally, we aimed to

describe any documented dietary supplement-related com-

plications that occur during donation or transplant surgery

admission and relationship of intra/post complication(s)

with dietary supplement use graded by the Naranjo

Adverse Drug Reaction (ADR)Probability Scale.6

Patient demographic information was collected via the

electronic health record at the time of evaluation and

included baseline characteristics (age, reported sex, ethni-

city, reported education beyond high school, and relation-

ship of the donor to the recipient). Date of evaluation,

preoperative visit and donation/transplant were collected.

Type, dose, and number of dietary supplements documented

were collected for the evaluation visit, preoperative visit,

and donation/transplant admission. Information regarding

all complications documented within the donation/trans-

plant admission encounter was also collected from chart

review of the surgical case and/or discharge documentation.

This included any requirement of intraoperative blood trans-

fusion and potential delays in hospital admission discharge.

Descriptive statistics were performed using Microsoft

Excel. Categorical variables were analyzed by Fisher's

exact test performed using Graph Pad Quick Calcs Prism

version 8.0. A two-sided P- value of less than 0.05 was

considered statistically significant. Relationship of compli-

cation related to dietary supplement use was graded by the

Naranjo ADR Probability Scale and classified as definite,

probable, possible, or doubtful ADRs.6

Results
One hundred and fifty-seven LKDs met inclusion with an

average age of 45 (SD 11) years. Thirty-seven (24%)

LKDs reported dietary supplement use at any time prior

to donation, while 120 LKDs had no chart-documented

report of dietary supplement use. No statistically signifi-

cant differences were identified in dietary supplement use

by age, sex, ethnicity, or education status when comparing

LKDs who reported use of supplements to LKDs that did

not, though numerically, a higher percent of those who

used supplements were ≥40 years old, of male sex, of non-

white ethnicity and had reported formal education beyond
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high school (Table 1A). Twenty-one LKDs (13%) reported

taking a dietary supplement at the first evaluation visit.

The presence of dietary supplement use was not recorded

for 76 LKDs (48%) during the initial evaluation. Twenty-

four LKDs (15%) reported dietary supplement use at their

pre-operative visit, 63% of which were first identified at

this visit. The average time between the pre-operative visit

and donation was 9 (SD 5) days. The most commonly

reported dietary supplements at both the initial evaluation

and pre-operative visits were (1) omega-3-fatty acids, (2)

glucosamine/chondroitin or probiotics (3) lysine. Of the

patients that reported dietary supplements, 41% reported

taking more than one supplement, and each of these

patients was at least 40 years old.

Six (16%) chart-documented complications were noted in

the LKD supplement group versus 23 (19%) chart-document

complications in the non-supplement group (Figure 1A). In

the supplement group, the relationship of each complication

with a dietary supplement was graded by the Naranjo ADR

Probability Scale.6 One (17%) cardiovascular complication

was classified as a possible ADR related to black cohosh,

which was noted to be an active medication at transplant

admission, despite the patient being instructed to discontinue

pre-surgery. Five other complications (83%) were classified

as doubtful ADRs. No excessive intraoperative bleeding

could be confirmed as there were no documented intraopera-

tive blood transfusions. The average length of stay (LOS)

was 3 days for all LKDs, with no difference in LOS for those

patients with complications.

Only 111/217 (51%) KTRs had a preoperative visit

encounter documented in the chart as completed by a

pharmacist during the study period, and therefore 106

were excluded. Of the included KTRs, the average age

was 46 (SD 13) years. Twenty-one (19%) KTRs

reported dietary supplement use at any time prior to

transplant, while 90 KTRs had no chart-documented

report of dietary supplement use. Similar to the LKD

group, there were no statistically significant differences

between KTRs that reported supplement use versus

those that did not, though numerically, a higher percent

of those who used supplements were ≥40 years old,

were of non-white ethnicity and had reported formal

education beyond high school. Seven (6%) KTRs had

chart-documented dietary supplement use at the evalua-

tion visit and 20 (18%) at the preoperative visit, which

were documented by the transplant pharmacist. The

most commonly reported dietary supplements were (1)

omega-3-fatty acids, (2) probiotics, (3) coenzyme Q-10.

Table 1 Demographics of Living Kidney Donors and Recipients

(A) Characteristics of Living Kidney Donors (LKDs)

Characteristic No Dietary Supplement (n=120) Dietary Supplement†, (n=37) P-value

Age ≥40 years (%) 76 (63) 28 (76) 0.23

Reported Male sex (%) 47 (39) 15 (41) 1

Reported ethnicity, 0.62

white (%) 101 (84) 30 (81)

non-white (%) 19 (16) 7 (19)

Reported formal education beyond high school (%) 89 (74) 29 (78) 0.67

(B) Characteristics of Recipients of Living Donor Kidneys (KTRs)

Characteristic No Dietary Supplement (n=90) Dietary Supplement‡, (n=21) P-value

Age ≥40 years (%) 64 (71) 17 (81) 0.43

Reported Male sex (%) 50 (56) 11 (52) 0.81

Reported ethnicity, 0.09

white (%) 72 (80) 13 (62)

non-white (%) 18 (20) 8 (38)

Reported formal education beyond high school (%) 59 (66) 18 (86) 0.11

Notes: †Dietary supplement use at any time prior to donation. ‡Dietary supplement use at any time prior to transplant. For the purposes of this study, dietary supplement

use was defined as orally administered herbal or complementary nutritional products (including botanicals, microbial additives, and amino acids), excluding micronutrients

(vitamins/minerals), and foods/drinks.
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Two (10%) chart-documented complications were noted

in the KTR supplement group versus 14 (16%) chart-docu-

ment complications in the non-supplement group

(Figure 1B). Both complications in the supplement group

were classified as doubtful ADRs. The average length of

stay (LOS) was 4 days for all KTRs, with no difference in

LOS for those with complications.

Five KTRs received a kidney from their spouse within

the LKD group. Upon review, 4/5 of those KTRs had

chart-documented dietary supplement use prior to trans-

plant. In contrast, only one LKD spouse had chart-docu-

mented dietary supplement use. This LKD had been using

lysine and cranberry extract while the KTR spouse had

been using omega-3 fatty acids and yohimbe.

Discussion
The popularity of dietary supplements has continued to

increase over the years as an effort to manage chronic

illnesses and as a strategy to promote overall health and

well-being. The prevalence of dietary supplement use in

our population (19–24%) was found to be slightly lower

than the US national average (>40%).1

Particular characteristic traits have been studied and

associated with dietary supplement use. National data

found that age greater than 70 years old, education beyond

high school, use of prescription or over the counter med-

ications and presence of a chronic disease state were all

factors related to dietary supplement use.1 Consistent with

these data, the majority of LKDs and KTRs that reported

dietary supplement use in our study were older, of white

ethnicity and had formal education beyond high school.

However, these findings were not significantly different

than those patients not taking dietary supplements, and

are similar to national transplant kidney data.7

There may be a misconception that dietary supplements

are just as safe, effective and represent similar quality to

prescription medications. Dietary supplements are placed

under the Dietary Supplement Health and Education Act

(DSHEA) as a food rather than a drug.5 Therefore, practices

surrounding their manufacturing and development continue

to be a concern.4 Additionally, some supplements may incur

nephrotoxicity with their use, especially in the setting of

end-stage renal disease or may have the potential to interact

with anesthesia or perioperative antithrombotic therapies.2,3

Fortunately, a low number of complications were found in

our overall study population and only one complication was

identified as a possible ADR related to dietary supplement

use via Naranjo Scale.6 This may be owed to the fact that a

transplant provider saw patients twice during the evaluation

phase and on average at least 1 week prior to surgery, thus,

allowing enough time to discontinue any supplement which

may induce complications. Furthermore, it is important to

note that the Naranjo scale provides information on the

probability of a drug to cause such an adverse effect related

to the reported complications, realizing that causes of intra/

postoperative complications are often multifactorial.

Many of the dietary supplements identified at face-to-face

pre-operative visits with the transplant pharmacist were not

previously identified or recorded by other providers during

initial evaluations. During the transplant pharmacy visit,

patients are asked not only about prescription medications but

also if they may be taking any over the counter, or dietary

supplements on a regular basis. It is known that patients often

under-disclose the use of dietary supplements, which can be

detrimental in the surgical setting.2,3 This finding suggests that

0 20 40 60 80 100 120 140

Supplement

n=6/37

No

Supplement

n=23/120

Complications by Group During Donation 
Admission

0 20 40 60 80 100

Supplement
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n=14/90

Complications by Group During Transplant 
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Figure 1 Depiction of all chart-documented postoperative complications categorized by dietary supplement use for donors (A) and recipients (B). (A) Chart-documented

Postoperative Live Kidney Donor Complications. (B) Chart-documented Postoperative Live Kidney Donor Recipient Complications.

Notes: : Bleeding; : Rhabdomyolysis; : Cardiovascular; : Infection; : *Other; : No Complication. *Other: Urinary retention, respiratory complications,

hypocalcemia. No rheumatologic complications were noted. For the purposes of this study, dietary supplement use was defined as orally administered herbal or

complementary nutritional products (including botanicals, microbial additives, and amino acids), excluding micronutrients (vitamins/minerals), and foods/drinks.
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transplant clinicians should vigilantly discuss dietary supple-

ment use openly with our patients to provide the most appro-

priate and safe recommendations.

Several limitations exist within this study, including the

retrospective design and single-center patient population. (1)

Providers used a variable evaluation and preoperative visit

template that did not consistently include questioning about

dietary supplements. (2) Documentation was not consistent in

themedical record in regards to whether supplementswere self-

initiated or prescribed. (3) When questioned regarding dietary

supplement use, documentation of administration may not have

taken place if the provider immediately discontinued such

medications during the visit. The rate of dietary supplement

use disclosure may, therefore, be underreported in our study

population. (4) Additionally, transplant pharmacist practices

evolved during this period too. Current practice at our center

is for a transplant pharmacist to have a face-to-face encounter at

the preoperative visit with all LKDs and KTRs.

This study provides insight on the use of dietary supple-

ments in LKDs and KTRs pre-surgery, a topic not yet reported

on. We found that approximately 20% of LKDs and KTRs had

used a dietary supplement within either the evaluation or pre-

operative phases. Patients at our center are typically instructed

to discontinue dietary supplements 2–3 weeks prior to surgery.

We did, however, find that a few patients had continued on

dietary supplements or were not stopped until the preoperative

visit, which was on average 9 days prior to donation surgery or

11 days prior to transplant. Intra/postoperative complications in

those patients that had used dietary supplements were graded as

unlikely to be caused by ADRs, using the Naranjo scale.6

Detection of intra/post-operative complications in patients

who used dietary supplements prior to surgery was minimal.

However, implementation of a thorough medication review

process prior to surgery,with recommendations for discontinua-

tion at least a week prior to surgery,may have decreased the risk

of potential complications in this population. Providers should

continue to have open discussions with all LKDs and KTRs

regarding dietary supplement use due to concerns regarding

safety, efficacy and adverse effects with dietary supplements.1–4

All LKDs and KTRs should be instructed to stop dietary

supplements at least 1 week prior to surgery and to not resume

use after donation or transplant unless first discussed with the

donor/transplant team. Future prospective research in large

LKD and KTR populations is needed to better define dietary

supplement risks and potential impacts on evaluation, donation

and transplant-related outcomes.
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