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A B S T R A C T

Objective: To describe the use of medicinal plants in patients with chronic kidney disease (CKD) in public
healthcare centers in Peru.
Methods: A cross-sectional study was conducted in patients with CKD in healthcare centers of three Peruvian
regions: Lima, Arequipa, and Ucayali. A structured questionnaire which included socio-demographic data,
medical antecedents and characteristics of the use of medicinal plants was used. Prevalence ratios (PR) and 95 %
confidence intervals (95% CI) were calculated using crude Poisson regressions with robust variances.
Results: A total of 599 patients with CKD were evaluated, of which 300 (50.1%) reported the use of medicinal
plants (160 [30.3%] used these plants for CKD), 379 reported that medicinal plants were not harmful, while 166
(27.8%) stopped using allopathic medicine to use medicinal plants only. In the adjusted analysis, the frequency
of the use of medicinal plants for CKD was similar between Lima and Arequipa but was lower in Ucayali than in
Lima (PR: 0.32, 95% CI: 0.14 – 0.76). In addition, a higher frequency of the use of medicinal plants for CKD was
observed in patients with more advanced stages of CKD (PR: 1.55, 95% CI: 1.06–2.26) and in patients who were
aware they had CKD (PR: 2.79 95% CI: 1.39–5.63).
Conclusions: Half of the patients used medicinal plants and about one-third used it for CKD. This use was lower in
Ucayali and higher in both the patients who knew they had CKD and those with more advanced stages of the
disease. Given these results, physicians should ask and inform regarding medicinal plants consumption to their
CKD patients.

1. Introduction

Chronic Kidney Disease (CKD) is a health problem worldwide.1 Its
prevalence in Peru has been evaluated between 16 and 18 % above the
world average.2,3 This prevalence is a challenge for a country that has
problems with the care of patients with chronic diseases.4,5

Peru is a country with a millenary culture that included the use of
medicinal plants (MP) for the management of several diseases, from
pre-Columbian times to the present. 6–10 In addition, Peru is one of the
twelve megadiverse countries on the planet, which has about 10 % of
species of the world´s flora (25 000 species), and towards 2008 it oc-
cupied the top position in the number of plant species with supposed
medicinal properties used by the population.11

The use of MP to alleviate urogenital problems is not infrequent in
Peru. Up to 86 species of MP used for kidney problems have been
identified 7 and the 'Catalogue of the Flowering Plants and Gymnos-
perms of Peru’, published by the Ministry of Health of Peru (MINSA)
shows the use of several MP for “kidney diseases”.10 A study demon-
strated that about 40 % of patients admitted to hospitals in Cusco used
MP for “urinary problems” and 4 out of 10 had taken them with medical
prescription.9

It has been described that patients in Peru consider that MP do not
have adverse effects.9,12 However, the Kidney Disease Improving Global
Outcomes (KDIGO) advises against the use of MP in patients with CKD
since some of these medicines have demonstrated to be nephrotoxic.13

In fact, some MP of common use in Peru such as Cat's claw (“uncaria
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tomentosa”) has evidenced nephrotoxicity15,16 and others lack studies
about their adverse effects on the kidney.14

Previous studies conducted in patients with CKD in Tanzania and
Egypt have found frequent use of MP 17,18; however, the characteristics
of their use could be different in the Peruvian population due to cultural
differences among our countries. To our knowledge, there are no stu-
dies about this topic in our country.

The proper knowledge of the frequency and characteristics of the
use of MP in patients with CKD will allow us to study this problem in
depth to design better strategies focused on reducing the potential
dangers of their use. This study was aimed at describing the use of MP
in patients with CKD, treated in healthcare centers in three regions in
Peru.

2. Material and methods

2.1. Study design and setting

This cross-sectional study was conducted in patients with the di-
agnosis of CKD who were treated in three public hospitals in the city of
Lima; two public hospitals of Arequipa; and a healthcare center in
Ucayali.

These three cities were selected to explore our research question in
different natural regions of Peru that could have a different exposure to
MP.8–10 The city of Lima (capital of Peru) is located on the coast, the
city of Arequipa is located on the mountain range, and the city of
Ucayali is located in the forest.

Patients older than 18 years with the diagnosis of CKD stages 3, 4,
and 5 were chosen. We defined stage3 CKD if the glomerular filtration
rate (GFR) was between 30–59ml /min/1.73 m2. Stage 4 CKD if the
GFR was between 15–29ml/min/1.73 m2, and stage 5 CKD if the GFR
was less than 15ml / min/1.73 m2.13

The patients were treated for different medical conditions. in the
healthcare centers studied. Patients that could not answer the ques-
tionnaire because of their conditions were excluded (critically ill pa-
tients and others having pre-existing neuro-psychiatric conditions).

2.2. Survey

A structured questionnaire based on previous studies related to the

topic 9,17,18 was developed. It was composed of 17 items aimed at
collecting sociodemographic data, information about medical ante-
cedents, and characteristics of the use of MP.

The validity of the content of the questionnaire was evaluated by
experts’ opinions with the participation of specialists in traditional
medicine (01), internal medicine (02), and nephrology (01). Likewise,
the viability of the application of the instrument was evaluated by
means of a pilot study applied to 20 patients with CKD.

2.3. Procedures

Coordination was made with researchers who were working as
specialists in each of the healthcare centers selected for the study. These
specialists carried out the survey after the outpatient consultation or
during hospitalization between March 2018 and March 2019. It was not
a random sample and the collection of data was made after selecting
100 patients in each center or while waiting for the deadline of the
survey (whichever occurred first).

Patients that fulfilled the inclusion criteria were chosen. Some as-
pects were taking into account to determine if the patient was diag-
nosed with CKD stages 3,4, and 5. These aspects included the diagnosis
made and registered in the clinical histories or the estimation of glo-
merular filtration rate with the use of CKD – EPI equation 13 with the
last value of creatinine.

The researcher asked patients for oral informed consent and the
questionnaire was applied to those who agreed on participating, clar-
ifying all their doubts. Enough time was given to answer each question.
The answers were recorded in a data collection card, and they were
later digitized into a database using Microsoft Excel.

2.4. Statistical analysis

Absolute and relative frequencies and measures of central tendency
and dispersion were used for the descriptive presentation of the results.

Factors associated with the consumption of MP for CKD were
evaluated. Prevalence ratios and confidence intervals by using crude
Poisson regressions with adjustment for robust variances were calcu-
lated in 95 % (CI95%). Adjusted regression included all the variables
that have obtained a p-value < 0.20 in the crude analysis. All the
analyses were carried out using Stata Statistical Software v14.

Table 1
Characteristics of the patients studied, stratified by site (n=599).

Characteristics Total (599 patients) n (%) Lima (274 patients) n (%) Arequipa (203 patients) n
(%)

Ucayali (122 patients) n
(%)

p (chi-2)

Age (year-specific) * 64 (53 - 74) 60.5 (49 - 70) 62 (52 - 72) 74.5 (68 - 81) <0.001 **
Male sex 298 (49.7) 146 (53.3) 124 (61.1) 28 (23.0) <0.001
Level of education <0.001
Illiterate or elementary school 290 (48.8) 106 (39.0) 99 (49.3) 85 (70.2)
Secondary School 226 (38.0) 134 (49.3) 62 (30.8) 30 (24.8)
Higher Education 78 (13.1) 32 (11.8) 40 (19.9) 6 (5.0)
Average monthly income in dollar’s 180 (60 - 271) 181 (30 - 301) 158 (0 - 301) 150 (90 - 181) 0.0577 **
Urban residence (during the last 5 years) 474 (79.1) 222 (81.0) 142 (70.0) 110 (90.2) <0.001
Medical antecedents
Arterial Hypertension 326 (54.4) 162 (59.1) 112 (55.2) 52 (42.6) 0.009
Diabetes Mellitus 224 (37.4) 121 (44.2) 60 (29.6) 43 (35.2) 0.004
Cardiovascular Disease 79 (13.2) 21 (7.7) 39 (19.2) 19 (15.7) 0.001
Dyslipidemia 82 (13.7) 15 (5.5) 30 (14.8) 37 (30.3) <0.001
Others 10 (1.7) 10 (3.6) 0 (0.0) 0 (0.0) 0.002 ***
Stage of Chronic Kidney Disease <0.001
Stage 3 CKD 219 (36.7) 45 (16.5) 64 (31.7) 110 (90.2)
Stage 4 CKD 72 (12.1) 32 (11.7) 29 (14.4) 11 (9.0)
Stage 5 CKD 306 (51.3) 196 (71.8) 109 (54.0) 1 (0.8)
How long they knew they had CKD <0.001
Patients who were not aware they had CKD 174 (29.0) 75 (27.4) 8 (3.9) 91 (74.6)
Knew it less than a year ago 153 (25.5) 89 (32.5) 53 (26.1) 11 (9.0)
Knew it since 1 or 3 years ago 152 (25.4) 70 (25.5) 66 (32.5) 16 (13.1)
Knew it since more than 3 years ago 120 (20.0) 40 (14.6) 76 (37.4) 4 (3.3)
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2.5. Ethical aspects

The participation in the study was absolutely voluntary and no data
that identified the participants were recorded in the data collection
cards. The protocol of this study was approved by the Institutional
Ethics Committee at Universidad Peruana Cayetano Heredia in Lima,
Peru (approval code number: 180-05-19)

3. Results

Data from 599 patients with CKD which included 274 patients from
Lima, 203 from Arequipa, and 122 from Ucayali were analyzed. The
median age was 64 years (RCI: 53 to 74 years), 298 (49.7%) patients
were male, 326 (54.4%) patients suffered from arterial hypertension,
diabetes mellitus was present in 224 (37.4%) of them, and 51.3%
presented with stage 5 CKD. Of all the patients with CKD, 174 (29.0%)
ones were not conscious of suffering from CKD (the characteristics of
the patients studied are shown in Table 1).

A total of 300 (50.1%) participants included in the study used MP
some time in their lives for chronic disease, and 160 (30.3%) used MP
for CKD. In the last 12 months, 136 (25.7%) patients used two or more
MP. Some of the reasons for the use of MP were: 221 (41.7%) patients

used them after a relative or a friend´s advice and 111 (20.9%) did so
because they trust traditional medicine. When they were asked to
mention how harmful they consider medicinal plants were, 379
(63.4%) of them expressed that these plants were not harmful, and 166
(27.8%) reported they had stopped using allopathic medicine to use
only MP. The characteristics of the use of MP are shown in Table 2 and
the names of the most used MP for CKD are shown in Table 4.

The adjusted analysis found that the frequency of the use of MP for
CKD was lower in Ucayali than in Lima (PR: 0.32, 95% CI: 0.14 – 0.76),
higher in patients with more advanced stages of CKD (PR: 1.55, 95% CI:
1.06–2.26), and higher in patients who were aware they had CKD (PR:
2.79, 95% CI: 1.39–5.63), as it is shown in Table 3.

4. Discussion

Our results demonstrate that half of the patients used MP for some
chronic disease and 1 in every 3 patients used them for CKD. The fre-
quency of the use of MP for CKD was higher when the patient had
known for a longer time that he/she was suffering from CKD and in
patients with advanced stages of the disease. However, such frequency
was lower in Ucayali than in Lima. More than half of the participants
consider that the use of MP is not harmful, and slightly more than a
quarter of patients stopped the treatment with allopathic medicine to
take MP.

The frequency of the use of MP in our population is similar to what
has been reported in other Latin American countries, where it is esti-
mated that from 40 to 70 % of the population use medicinal plants
regularly.19 Nevertheless, this frequency varies according to the region
of the country studied. A study carried out in two hospitals in Cusco
(Peru) identified that more than 70 % of the surveyed people used MP
some time in their lives, 9 which could be explained because Cusco is
the cradle of Inca culture with a millenary tradition of use of medicinal
plants. In Tanzania, the prevalence was 70.3% 18 while in Egypt it was
52% 17; however, this prevalence in Egypt was framed to the use of
traditional and complementary medicine that was not only limited to
MP 17 and in the case of Tanzania it was not specified, 18 so this per-
centage is likely to be lower. In England, where there is a totally dif-
ferent social and cultural environment, 80 % of people use MP and
although only 51 % believe that they are harmless, 55 % consider that
the harmful effects are lower than those of allopathic medicine.12 The
use of MP is generalized even in high-risk populations, as in the case of
pregnant women; so, in Mexico, up to 30 % of women take MP during
the first trimester of pregnancy.20

Nearly one-third of participants used MP for CKD some time in their
lives. The frequency of this use differed according to the city (6 % in
Ucayali, 28 % in Lima, and 36 % in Arequipa). The more likely ex-
planation for this difference is the poor frequency of self-knowledge of
CKD (being aware of having CKD) among the patients of Ucayali (25 %
versus around 50 % and 70 % in Arequipa and Lima). Thus, the self-
knowledge of the disease may “activate” the patient, who starts seeking
treatments, including the use of MP.

The poor self-knowledge of CKD is not infrequent in other countries
(21.22); however, in our population, it is higher than the one found in
the North American population (9 %), probably because our study was
carried out in patients treated in healthcare centers and the North
American study was conducted in the general population.22

Although the variation of self-knowledge among patients in dif-
ferent cities is a complex phenomenon that results from several social
and cultural differences, 21 part of the problem related to the dis-
proportion of nephrologists across Peruvian regions, with a higher rate
in Lima than in Arequipa/Ucayali.5 This lack of assistance given by a
specialist (or general practitioners with an adequate training of CKD
management) could also explain that the longer time a patient knows
about the diagnosis and the more advanced the disease, the more likely
these patients are to use MP for CKD, even when the KDIGO clinical
practice guideline suggests to avoid their use in these patients.13

Table 2
Characteristics of the use of medicinal plants (N=599).

Characteristics N (%)

Use or used medicinal plants some time in their lives for a chronic
disease

300 (50.1)

Diseases- Chronic diseases for which medicinal plants were used *
CKD 160 (30.3)
Diabetes Mellitus 51 (9.7)
Arterial Hypertension 32 (6.1)
Others 193 (32.2)
Number of different medicinal plants used for a chronic disease in

the last 12 months
0 314 (59.4)
1 79 (14.9)
2 73 (13.8)
3 to 20 63 (11.9)
Times when medicinal plants were used for a chronic disease in the

last 12 months
0 301 (57.0)
1 to 4 98 (18.6)
5 to 60 129 (24.4)
Form in which medicinal plants were used *
Natural form 170 (32.1)
As extract 32 (6.1)
In the form of capsules 16 (3.0)
Others 148 (28.8)
Reasons for which these medicinal plants were used *
Relative or friend advice 221 (41.7)
Reliance on traditional medicine 111 (20.9)
To prevent diseases 45 (8.5)
By publicity/reading of journals/TV/Internet 24 (4.5)
As supplement to other medications /drugs 10 (1.9)
Treatment of no serious diseases 10 (1.9)
Medical advice 18 (3.4)
Herbalist advice, herbs seller 57 (10.8)
Mistrust in hospital medicine 5 (0.9)
No access to another treatment 4 (0.8)
Pharmacist´s advice 2 (0.4)
How harmful medicinal plants are considered **
0 379 (63.4)
1 72 (12.0)
2 52 (8.7)
3 65 (10.9)
4 15 (2.5)
5 15 (2.5)
Have stopped using biomedicine to use medicinal plants 166 (27.8)

* In these questions, the participant could select more than one option.
** Visual analogue scale scores that vary from 0 to 5, where 0 corresponds to

"nothing harmful " and 5 to "very harmful".
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Similarly, a poor Peruvian health system with lacks in the distribution
of basic medicines and high rates of out-of-pocket expenses could also
motivate the wide use of MP.23,24

Many MP are used by our patients for the treatment of CKD, al-
though there could be a misinterpretation of the properties attributed to
these types of medicines when dealing with kidney problems. At the
north of Peru, in Callejón de Huaylas or the Amazon, medicinal plants
used for “urinary problems” are used as diuretics, for “kidney pain”,
urinary infections, urolithiasis, or “kidney disorders” which are poorly
defined because there is not a classification scheme which identifies the

specific MP used for each problem.6,7,8,25 This problem is similar in
other regions of the world since the pathogenesis of the kidney disease
is not specified when it is said that MP are beneficial.26 This lack of
knowledge of the real properties of MP is based on the millenary
character of their use and the belief that they have no adverse ef-
fects.6–10 This indistinct use for chronic kidney diseases or other con-
ditions or urinary symptoms is worrying because, in spite of the beliefs,
the use of medicinal plants is really associated with adverse effects such
as the nephrotoxic ones and can be a potential cause of the fast pro-
gression rate of the disease in low-income and middle-income coun-
tries.27

MP consumption may lead to nephrotoxicity when patients use an
inadequate dosage, when MPs are contaminated with toxic substances
such as pesticides, or when they enhance the toxic effects of biomedi-
cines.27,28 This renal damage can take several forms, including acute
kidney injury, tubular function defects, dyselectrolytemias, systemic
hypertension, CKD, renal papillary necrosis, urolithiasis and urothelial
cancer.28

Although the nephrotoxicity of some Chinese MP containing aris-
tocholic acid is known worldwide, other nephrotoxic elements such as
Oxalic Acid, Djenkolic Acid, and Arabinogalactans have been identified
in MP. However, the presence of these elements has not been identified
in many of them, which could cause renal damage, such as the inter-
stitial nephritis associated with the use of “cat´s claw (“uncaria to-
mentosa”), which is one of the commonly used medicinal plants used by
patients in our study, and a widely used MP in our country.15,16

Up to 86 species of plants have been associated with beneficial ef-
fects to the urinary level in Peru, but their medicinal properties have
been studied in less 35 % of them.7 Although some systematic reviews
have suggested beneficial effects of certain MP in patients with CKD

Table 3
Factors associated with the use of medicinal plants for CKD (N=529).

Variables Use or used medicinal plants some time in their lives for CKD

No Yes crude PR (CI 95%) adjusted PR (CI 95%)

Place where the survey was carried out:
Lima 125 (61.3) 79 (38.7) Ref Ref
Arequipa 129 (63.5) 74 (36.5) 0.94 (0.73 - 1.21) 0.85 (0.65 - 1.11)
Ucayali 115 (94.3) 7 (5.7) 0.15 (0.07 - 0.31) 0.32 (0.14 - 0.76)
Age in years
16 to 57 119 (66.5) 60 (33.5) Ref
58 to 71 120 (68.2) 56 (31.8) 0.95 (0.70 - 1.28)
72 to 95 130 (74.7) 44 (25.3) 0.75 (0.54 - 1.05)
Sex
Female 188 (72.6) 71 (27.4) Ref Ref
Male 181 (67.0) 89 (33.0) 1.20 (0.93 - 1.56) 0.94 (0.74 - 1.21)
Level of instruction:
Illiterate or Elementary School 184 (71.3) 74 (28.7) Ref
Secondary Education 129 (66.5) 65 (33.5) 1.17 (0.89 - 1.54)
Higher Education 52 (72.2) 20 (27.8) 0.97 (0.64 - 1.47)
Average monthly income in soles
<350 131 (69.3) 58 (30.7) Ref
350 to 800 134 (69.4) 59 (30.6) 1.00 (0.74 - 1.35)
>800 102 (70.8) 42 (29.2) 0.95 (0.68 - 1.33)
Residence in the last 5 years
Rural 69 (65.7) 36 (34.3) Ref
Urban 300 (70.8) 124 (29.2) 0.85 (0.63 - 1.16)
Medical antecedents
No 83 (69.7) 36 (30.3) Ref
Yes 286 (69.8) 124 (30.2) 1.00 (0.73 - 1.36)
Stage of Chronic Kidney Disease
Stage 3 CKD 184 (86.0) 30 (14.0) Ref Ref
Stage 4 CKD 45 (69.2) 20 (30.8) 2.19 (1.34 - 3.60) 1.38 (0.86 - 2.22)
Stage 5 CKD 140 (56.5) 108 (43.5) 3.11 (2.16 - 4.46) 1.55 (1.06 - 2.26)
How long they knew they had a CKD
Did not know 138 (92.0) 12 (8.0) Ref Ref
Knew it less than a year ago 85 (64.4) 47 (35.6) 4.45 (2.47 - 8.03) 2.51 (1.28 - 4.93)
Knew it since 1 or 3 years ago 79 (59.4) 54 (40.6) 5.08 (2.84 - 9.07) 2.90 (1.49 - 5.62)
Knew it more than 3 years ago 67 (58.8) 47 (41.2) 5.15 (2.87 - 9.26) 2.79 (1.39 - 5.63)

Table 4
Medicinal plants used for the management of chronic kidney disease (N=160).

Plant N (%)

Number of plants: median (IQR) 2 (1 - 4)
Horsetail (Equisetum arvense) 60 (37.5)
Chancapiedra (Phyllanthus niruri) 33 (20.6)
Barley (Hordeum vulgare) 22 (13.8)
Linseed (Linum usitatissimum) 21 (13.1)
Sávila (Aloe vera) 16 (10.0)
Llantén (Plantago major) 16 (10.0)
Chamomile (Chamaemelum nobile) 13 (8.1)
Pineapple plants (Ananas comosus) 12 (7.5)
Cat's claw (Uncaria tomentosa) 11 (6.9)
Tuna (Opuntia ficus-indica) 8 (5.0)
“Espina de perro” (Xanthium Spinosum) 7 (4.4)
Mint leaves (Mentha spicata) 7 (4.4)
Emollient (drink usually prepared with roasted grains of barley,

herbs, sugar and lemon juice)
6 (3.8)

Others 82 (51.3)

IQR: interquartile range.
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(such as the progression of the disease with the use of traditional Chi-
nese medicine), these reviews recognize the inadequate methodological
quality of the studies included.28,29 Thus, although the use of MP could
be promising, 30–32 a fair balance of risks and benefits has not been
established yet.33 This is worrying because, in our population, one of
every three patients with CKD discontinue allopathic medicine to use
MP. This could not be noticed by practitioners, since patients may not
report health professionals about their use, and professionals are not
sensitized to go into an in-depth search for information about the MP
consumption.34 The reasons for this substitution of allopathic medicine
by MP is not clear and should be deeply studied.

Our study has some limitations: the results cannot generalize to
other institutions, other regions of Peru or even to centers located in
other places of the same region because of possible social and cultural
differences, health literacy, and the number of nephrologists or other
health professionals.5,21 It is probable that the percentage of patients
that reported having discontinued allopathic medicine to use MP is
underestimated because our questionnaire was headed by health pro-
fessionals. Lastly, some commonly used MP are not probably recognized
as such by patients, so their use is underestimated.

However, this study is a first effort made for determining the fre-
quency of the use of medicinal plants in patients with CKD in a country
with a millenary tradition of the use of MP.

In conclusion, half of the patients used MP and about one-third used
them for CKD. The frequency of the use was higher in patients who have
known for a longer time that they were suffering from the disease and
also in patients with more advanced stages of the disease; this fre-
quency was lower in Ucayali. Most of the patients do not consider that
MP are harmful and just over a quarter discontinue the use of biome-
dicine to start using MP.

Doctors and patients, in general, should take into account the results
of our study that demonstrates the high frequency of the use of MP
among patients with CKD. Proper advice on the adverse effects and the
need to request their doctors about the usefulness of using MP instead
of asking friends or publicity is of great importance. Finally, clinical
studies about the beneficial or harmful effects of Peruvian medicinal
plants are needed.
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