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Animal Protein vs Plant Protein in 

Chronic Kidney Disease: Is the 

Evidence Really There? 

 

Protein restriction has been recommended for 

individuals with chronic kidney disease for decades. The 

ideal amount of protein is still debated, but most agree 

that some degree of protein restriction is beneficial to 

slow the progression of kidney disease. More recently 

there has been an increased focus on the source of 

protein, with some researchers suggesting that plant 

protein may be less likely to cause kidney damage than 

animal protein. 

Research on this topic mostly consists of short-term and 

poor quality studies; however, many reviews have been 

published on this topic that misrepresent studies and 

only cover a small portion of the evidence base, so a 

thorough review is needed. 

Multiple trials have been completed that tested the 

response to a single meal that varied by protein source. 

One showed increased GFR, renal plasma flow, and 

fractional albumin clearance after beef consumption, 

with no change in these variables after soy 

consumption1. Another trial showed increased GFR and 

creatinine levels after tuna consumption, with no 

change after tofu, egg white, or cheese2. Another 

showed that tuna consumption led to increased GFR in 

healthy subjects, with a stable or decreased GFR in 

diabetics with micro- or macroalbuminuria3. No changes 

were seen with tofu consumption. The primary 

limitation of these studies is their extreme short-term 

nature. It is essentially unknown if these single-meal 

responses will lead to kidney damage over a long period 

of time. Caution is needed when interpreting studies 

such as this, as a few measures of kidney function or 

blood tests will not capture the overall impact on 

human physiology. A prime example is exercise; if we 

measure blood pressure during or after exercise it will 

likely show significant increases compared to baseline. 

If we use this single measure alone, we may conclude 

that exercise is harmful; but if we look at the long-term 

impact on overall health, we will most certainly find 

that exercise is beneficial.  

A cross-sectional study was completed that showed 

lower levels of albuminuria were associated with 

increased low-fat dairy intake and that a better 

albumin-to-creatinine ratio was associated with low-fat 

dairy and fruit intake4. A case-control study was 

completed that showed a higher intake of fish protein 

was associated with lower levels of albuminuria5. Both 

of these studies suffer from the same problem: a very 

weak study design. Both studies will be highly prone to 

confounding and error as there is no randomization and 

dietary intake is estimated from a single food frequency 

questionnaire. In regards to protein intake, both studies 

showed that animal protein was associated with more 

favorable measures of renal function, with no 

associations found for plant proteins. These studies 

have minimal if any influence on the final conclusions 

on this topic, but both lean in favor of animal protein. 

Prospective cohort studies provide a stronger study 

design, but are still highly prone to confounding and 

error with no randomization. The Nurses’ Health Study6 

is one popular cohort study that was used to assess 

dietary intake and renal function. Subjects completed 

food frequency questionnaires and had GFR estimated 

based on serum creatinine levels. Results showed that 

nondairy animal protein was associated with a decrease 

in GFR over time, with no association found for dairy or 

vegetable protein. The Nurses’ Health Study is infamous 

for its “healthy user bias” with many healthy behaviors 

such as increased exercise, less smoking, and a higher 

intake of fruits and vegetables seen together, and also 

with unhealthy lifestyle behaviors seen together. Thus, 

if negative associations are found between meat intake 

and renal function, it is very difficult to determine if the 

negative effects are due to the meat intake or the 

unhealthy lifestyle factors that are associated with meat 

intake. Also, in this particular study, the final food 

frequency questionnaire was completed in 1994, and 

the last blood draw to estimate the GFR was completed 

in 2000 – a significant amount of time for dietary intake 

to change. Another observational study showed 
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decreased total mortality with increasing plant protein 

intake7. Again the significance of this trial is severely 

limited by its observational design, its one-time intake 

analysis, one-time estimation of GFR with serum 

creatinine, and a notable healthy user bias. Subjects 

with less plant protein intake had higher levels of 

smoking and alcohol intake along with a higher BMI. 

Observational studies function as hypothesis-generating 

or supporting studies rather than hypothesis-testing 

studies. Both of these observational studies were 

supportive of the idea that plant protein is beneficial for 

kidney function, but similar to the cross-sectional and 

case-control studies, they carry minimal weight on the 

overall conclusions. 

 Randomized, controlled trials (RCT) are the most 

informative studies and will be the most important to 

consider when drawing final conclusions. An eight-week 

RCT was completed that compared diets based on 

animal protein, plant protein, or plant protein with 

added fiber; all diets provided 0.8 g/kg/day of protein. 

This study showed no significant difference among the 

three groups on all outcomes which included 

proteinuria, creatinine clearance, and serum creatinine. 

Numerous randomized, crossover trials were completed 

that compared animal protein to plant protein. The 

actual interventions varied among the studies and 

included soy powder, casein powder, whole soy, and 

general animal and vegetable proteins. These studies 

were short-term (range of 3-8 weeks) and had small 

sample sizes (range of 8-17 subjects). Results of these 

studies were mixed, but overall were more supportive 

of plant protein. Some studies1,9,10 but not all11 showed 

decreased proteinuria with plant proteins; one showed 

mixed results12 and one showed increased proteinuria 

with the soy intervention compared to the animal 

protein14. These studies were mixed in terms of the 

effect on GFR, with some showing decreased GFR1,9 with 

plant proteins and some showing no difference in 

GFR11,13. These studies had mostly comparable designs, 

though in one study all foods were prepared by the 

researchers and provided to subjects, which allowed 

the researchers to design the diets to be equal in all 

nutrients and differed only by the protein source. This 

study included the largest sample of subjects (n=17) and 

lasted for six weeks. This study showed no difference in 

GFR or albumin excretion between the two groups11. 

A common assumption found in most peer-reviewed 

studies and review articles is that all animal proteins 

have the same impact on renal function; the same is 

assumed about vegetable proteins. However, evidence 

actually shows that this assumption is wrong. Two 

similar randomized crossover trials were completed 

where subjects followed a typical diet high in red meat, 

a diet that substitutes either chicken and fish14 or 

chicken alone15 for red meat, and a reduced protein 

vegetarian diet. Subjects followed the diets for 3-4 

weeks and results showed that the diet that replaced 

red meat with chicken or fish showed the same effect as 

the low protein vegetarian diet. The first study showed 

decreases in the GFR in the low protein vegetarian diet 

and the chicken and fish diet compared to the red meat 

diet, with no differences in albumin excretion. The 

second study showed no differences in GFR, but 

showed higher levels of albumin excretion on the red 

meat diet than the two other diets. Again, no 

differences were found between the chicken diet and 

the low protein vegetarian diet. Additionally, in one of 

the single-meal trials mentioned previously, multiple 

animal proteins were compared. This study2 compared 

tuna, tofu, egg white, and cheese and showed increased 

GFR and creatinine with tuna consumption, while no 

differences were seen between the tofu, egg white, and 

cheese. 

The primary limitation to the RCTs presented so far is 

their short-term duration. These studies are able to 

show short-term effects on GFR, albumin excretion, and 

blood tests, but it is unclear what the long-term effects 

of these changes are. It’s possible that these changes 

could be a normal physiological response to ingestion of 

different types of foods. Also, it’s important to not lose 

sight of the bigger picture. Human physiology is 

incredibly complex and there can be many different 

changes after eating. Measuring a few of these changes 

while ignoring others may not give an accurate 

representation of the overall effect on health. Another 

good example of this is sodium restriction in subjects 

with CHF. Sodium restriction may be beneficial to 
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prevent fluid retention and exacerbation of CHF, but 

too much of a restriction may lead to increases in the 

renin-angiotensin-aldosterone system and have a 

negative impact on overall health.  

The primary goal of protein manipulation with chronic 

kidney disease is to prevent the decline in renal 

function that can lead to the initiation of dialysis. This 

can be a slow, gradual process, so short-term studies 

that last for only a few weeks will typically be unable to 

show differences between the interventions. Three 

RCTs were found that included six months of each 

intervention, which is much better than the previously 

reported studies but still shorter than ideal to show 

progression to end-stage kidney disease. The first was 

published only in abstract form, and compared meat 

and soy-based diets in 23 subjects with CKD16. After six 

months of intervention, no significant difference was 

found between the groups in eGFR or other measures. 

A second trial compared subjects taking supplements of 

either soy powder, low-fat milk powder, or low-fat milk 

powder plus a soy isolate17. A total of 265 women 

completed the six month trial. Results showed that the 

soy powder and the low-fat milk powder plus soy 

isolate had nearly identical results, which were superior 

to the low-fat milk group in measures of serum 

creatinine and GFR (81.9 mL/min/1.73m2 at baseline to 

82.8 in the soy powder group; 86.9 mL/min/1.73m2 at 

baseline to 82.6 in the low-fat milk powder group). 

These results indicate that it is most likely not a 

negative effect from the milk powder but a beneficial 

effect from the soy. A third trial had a crossover design 

with nine subjects following both an animal-protein diet 

and a plant-protein diet for six months each18. No 

differences were found in GFR, creatinine clearance, or 

proteinuria between the diets. All subjects in this study 

were being followed at a nephrology clinic for at least 

one year prior to this study, so researchers were able to 

compare the changes in kidney function during the 

study period to the year prior to starting the study. They 

found the rate of GFR decline decreased by an average 

of 73% after starting the study, with no difference 

between the groups. 

Six-month trials give a more moderate-term view of the 

impact of dietary changes on renal function, but none 

of the six-month studies reported any subjects starting 

on dialysis. Most only reported on minor declines in 

GFR. One last study goes far beyond the six-month mark 

and does report on new dialysis cases. Unfortunately 

the study had a fairly small sample size of 41 subjects, 

but the study was carried out for four years19. Subjects 

were randomized to follow a standard diet high in 

animal protein or a diet high in soy protein.  This study 

measured the same markers as previous studies and 

found similar results: no differences were seen between 

the groups on GFR, but the soy diet did result in lower 

levels of proteinuria. So did the higher levels of 

proteinuria in the animal protein group result in higher 

rates of end stage kidney disease that required dialysis 

after four years? At the end of the trial, there were 

three subjects in the soy group that had started dialysis, 

and two in the animal protein group. The small sample 

size of this study along with the small amount of 

subjects that started dialysis make it unlikely that the 

study would be able to show a statistically significant 

difference in this endpoint, even if it did exist. One 

other study that was previously mentioned also 

reported on new dialysis patients during a seven-week 

crossover trial10, with one subject in each group starting 

dialysis. 

Conclusions 

When reviewing the totality of the evidence on this 

topic, it is very clear that it is weak, mixed, and 

inconclusive. It is notable that in a number of different 

studies, plant proteins resulted in less proteinuria and 

less increase in GFR in the short-term. This is a fairly 

weak observation given several other trials that show 

no difference in these measures. However, it seems 

reasonable to conclude that certain animal proteins and 

plant proteins have different impacts on renal function. 

One clear conclusion is that it is inappropriate to 

assume that all protein sources of animal origin have 

the same impact on renal function. Less research has 

been done that compared different plant proteins, but 

it is likely that different effects could also be seen. No 

differences were seen in any of the RCTs on the two 
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most important outcomes: mortality and progression to 

dialysis; however, the studies did not have the statistical 

power to really test these outcomes. Therefore the 

conclusion on the effect of plant proteins vs animal 

proteins on these outcomes is inconclusive, but should 

be tested in long-term randomized controlled trials with 

an adequate number of subjects and a focus on 

individual protein sources rather than broad categories 

of protein types. 

Implications 

Current evidence does not support the idea that plant 

proteins can delay dialysis or reduce mortality when 

substituted for animal proteins in individuals with 

chronic kidney disease. Red meats seem to have the 

largest impact on renal function, showing the most 

consistent elevation of proteinuria and GFR in short-

term studies. Soy products may have a beneficial impact 

on kidney function. Therefore, even though evidence is 

inconclusive, it may be prudent to recommend a 

reduction in red meat intake to be replaced with plant 

proteins, dairy proteins, fish, eggs, or white meats as a 

possible preventative measure. These interventions will 

be the most important in subjects with hypertension 

and/or hyperglycemia20.  

References 

1. Kontessis, P. et al. Renal, metabolic, and hormonal 

responses to ingestion of animal and vegetable 

proteins. Kidney International 1990. 38:136-144. 

Summary 

This study included two different aspects that both 

tested the short-term effects of animal protein vs 

vegetable protein on renal function. A total of 17 

healthy subjects were included: ten completed a 3-

week crossover trial and seven subjects completed a 

single-meal crossover study. Primary outcomes included 

measures of renal function such as GFR, renal plasma 

flow, albumin excretion, and urinary excretion of 

electrolytes. Results showed the vegetable protein 

resulted in a reduced GFR, renal plasma flow, and 

albumin excretion with increased renal vascular 

resistance compared to animal protein. No differences 

were found in several variables such as filtration 

fraction, blood pressure, and plasma and urinary levels 

of urea and creatinine. 

Analysis 

Subjects consisted of 17 healthy males aged 22-40 years 

that were within 20% of their ideal body weight, had 

normal blood pressure, were not taking any 

medications, and had no history of renal, endocrine, 

cardiovascular, or other systemic diseases. 

There were two different parts of this study that 

involved different subjects. One was a randomized 

crossover trial that included three different 

interventions: a vegetable protein diet (VPD), an animal 

protein diet (APD), and an animal protein diet 

supplemented with fiber (APD+F). Seven subjects 

completed all three interventions, while ten completed 

the animal protein and vegetable protein diets only. The 

order that the diets were consumed was randomized. 

Subjects followed the diets for three weeks, with at 

least a one-week washout period between diets. During 

each intervention, two 24-hour urine collections were 

completed. At the end of each diet period, subjects 

were admitted to a metabolic ward for renal clearance 

studies. Timed urine collections and blood samples 

were taken for analysis. All three diets were intended to 

be isocaloric and contain 1.0 g/kg/day protein. The VPD 

excluded animal protein, but did provide animal fat to 

keep the ratio of polyunsaturated to saturated fat the 

same between the diets. The APD was 70% animal 

protein and 30% vegetable protein. Calcium and 

phosphate tablets were given to the VPD group. Guar 

gum was provided as the fiber supplement to the 

APD+F group. Three-day weighed food records were 

used for dietary assessment; protein intake was also 

assessed with urinary urea nitrogen. 

The other part of this study was an acute protein 

loading trial. This included seven healthy male subjects 

with an average age of 31 years that consumed an 

omnivorous diet at baseline. For this study, after an 

overnight fast, subjects consumed 80 grams of protein 

from either ground beef or diluted soya powder. The 

beef provided an additional 16 grams of fat and 5 grams 
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of carbohydrate beyond what the soya provided. This 

was also a crossover study with subjects completing 

both interventions in random order. Timed urine and 

blood samples were taken around the time the protein 

was consumed. 

Dietary intake assessments during the interventions 

showed that calorie and protein intake was similar, but 

the VPD had higher intake of carbohydrate and the APD 

had a lower intake of fiber. Results of the chronic diet 

study showed decreased GFR and renal plasma flow and 

higher renal vascular resistance on the VPD. Filtration 

fraction and mean blood pressure showed no 

differences between groups. Urinary albumin excretion 

rate and fractional clearance of albumin were 

significantly lower on the VPD. The addition of fiber to 

the APD showed no difference in outcomes. No 

differences were found in urinary excretion of urea, 

creatinine, or phosphate; nor were any differences 

found in plasma levels of urea, creatinine, total protein, 

or glucose. 

In the acute protein load study, consumption of the 

beef showed a significant 16% increase in GFR and a 

14% increase in renal plasma flow. The soya protein did 

not change these variables. Renal vascular resistance 

fell significantly after the beef consumption while 

showing no change after soya. Filtration fraction didn’t 

change with either group. Fractional albumin clearance 

increased by 40% after the beef consumption, with no 

change after soya. Urinary creatinine increased and 

plasma creatinine tended to increase (just short of 

statistical significance) after beef consumption; no 

change was seen with soya. Plasma and urinary urea 

increased after both protein sources. Amino acid levels 

increased similarly in both groups. 

This study has numerous aspects that limit its 

implications. This study included a three-week trial and 

a one-meal trial, so making conclusions on the long-

term impact of the dietary changes is questionable. 

Short-term changes in a few lab values or markers of 

kidney function likely don’t account for the overall 

effect on human physiology. The small sample size and 

limited detail on aspects of the trial needed to assess 

the risk of bias further weaken the implications. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no confirmation was found 

Blinding: No mention of blinding. 

Funding Source: Not identified 

Clinical Trial Registration: None found 

Other sources of bias: None 

Overall risk of bias: Moderate to high 

Implications 

Animal protein and vegetable protein seem to have 

different effects on renal function such as changes in 

GFR and albumin excretion. It is unclear if these 

changes are a normal physiological response or if they 

represent a short-term view of damage to the kidneys. 

Further long-term research is needed to confirm these 

findings, especially given the moderate to high risk of 

bias. 

2. Nakamura, H. et al. Glomerular filtration response to 

acute loading with protein from different sources in 

healthy volunteers and diabetic patients. Tohoku 

Journal of Experimental Medicine 1990. 162:269-278. 

Summary 

This was a crossover trial that tested the effects of a 

single meal of four different types of protein foods on 

measures of kidney function. A total of 16 subjects 

completed the trial and consumed 0.7 g/kg of protein as 

a single meal of tuna, egg white, cheese, and tofu, each 

on separate days. Results showed increased GFR and 

creatinine levels after tuna consumption. The other 

three protein sources showed no changes in renal 

function. 
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Analysis 

Subjects included ten healthy individuals and six type II 

diabetics with an average age of 49 years. All subjects 

had normal blood pressure and renal function. 

Subjects completed protein loading in the fasted state 

and began by drinking 400 mL of water. Subjects 

consumed 0.7 g/kg of protein in the form of tuna, egg 

white, cheese, and tofu, each on separate days. After 

eating the protein source, subjects drank 100 mL of 

water per hour. Urine and blood were taken hourly for 

measurements.  

Results showed that the GFR increased significantly 

after consumption of tuna, from 98.1 mL/min/1.73 m2 

to 129.9 mL/min/1.73 m2. Similar results were seen in 

diabetic subjects. No changes in GFR were found after 

consumption of cheese, egg white, or tofu. Serum 

creatinine showed similar results, with significant 

increases after tuna consumption and no change after 

the other three meals. No changes were seen with any 

of the foods on albumin excretion rate, blood pressure, 

or blood glucose. 

This study suggests that it is inappropriate to assume 

that all animal proteins and all vegetable proteins have 

the same effect on renal function. The implications of 

the study are severely limited by the small sample size 

and the study design that assessed only a single meal of 

each type of protein. Long-term effects may be 

different, especially considering that nearly every diet 

will contain a variety of protein sources. Also, a few 

measures of renal function may not represent the 

overall effect on kidney health. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no specific mention was found 

Blinding: None noted 

Funding Source: None reported 

Clinical Trial Registration: None found 

Other sources of bias: Previously mentioned 

Overall risk of bias: Moderate to high 

Implications 

Different types of animal protein sources have different 

effects on measures of kidney function; thus, different 

protein sources should be considered independently in 

studies. This study only tested a single meal and has a 

moderate to high risk of bias, so further research is 

needed to confirm. 

3. Nakamura, H. et al. Effects of acute protein loads of 

different sources on renal function of patients with 

diabetic nephropathy. Tohoku J Exp Med 1989. 

159:153-162. 

Summary 

This was a randomized trial that compared the impact 

of tuna and tofu consumption on measures of renal 

function. Subjects included a total of 31 individuals in 

Japan that consumed 1.0 g/kg bodyweight in protein of 

tuna or tofu at a single meal. Assessments were 

completed at baseline and hourly after protein 

consumption. In healthy subjects and diabetics with 

minimal albuminuria, results showed significant 

increases in GFR after tuna consumption, with no 

change after tofu. In diabetic subjects with micro and 

macroalbuminuria, GFR either remained stable or 

decreased after tuna consumption, with no change 

after tofu. No changes were seen in any group for 

albumin excretion. 

Analysis 

Subjects included 11 healthy subjects and 20 subjects 

with diabetes mellitus. Overnight urine samples were 

collected to classify subjects based on albumin 

excretion as having either normoalbuminuria, 

microalbuminuria, or macroalbuminuria (<20 mcg/min, 

20-200 mcg/min, and >200 mcg/min, respectively). 

Subjects completed protein loading in a fasted state and 

began by drinking 400 mL of water. GFR was calculated 

based on creatinine clearance. After baseline 

measurements, subjects consumed 1.0 g/kg body 

weight of either cooked tuna or tofu with soy sauce. 
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After the protein consumption, 100 mL of water was 

consumed per hour. Urine volume was recorded, and 

urine and plasma levels of creatinine and albumin were 

measured hourly. 

Results showed that in healthy volunteers, GFR 

increased significantly after consumption of tuna from 

115.8 to 157.8 mL/min/1.73m2. No differences in GFR 

were found after consumption of tofu. In diabetic 

subjects, those with normoalbuminuria showed similar 

results to the healthy volunteers, with a significant 

increase in GFR after tuna and no increase after tofu; in 

subjects with microalbuminuria, no changes in GFR 

were seen after either protein source; in subjects with 

macroalbuminuria, the GFR significantly decreased after 

tuna consumption, with no change after tofu 

consumption. No changes were seen in any of the 

groups in albumin excretion, blood pressure, or blood 

glucose during the study. 

This study shows interesting results, though it produces 

more questions than answers. Though not clear, it 

seemed to be a crossover trial with all subjects 

consuming both the fish and tofu meals, as the authors 

state that the meals were consumed on separate days. 

Results showed that healthy subjects had a large 

increase in GFR after eating tuna, with the diabetic 

subjects with the least albuminuria showing similar 

results. Diabetic subjects with poorer renal function 

(based on albumin excretion) showed either no increase 

or a decrease in GFR after eating tuna. Due to the short-

term nature of this study, it is unable to provide detail 

of whether the GFR responses are a normal 

physiological response or a pathological response that 

will eventually lead to the initiation or worsening of 

kidney disease. It also doesn’t provide evidence of the 

long-term impact of the tuna consumption compared to 

tofu, and whether the lack of GFR response is protective 

of kidney function. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no confirmation was found 

Blinding: No mention of blinding was made 

Funding Source: None reported 

Clinical Trial Registration: None found 

Other sources of bias: None 

Overall risk of bias: Moderate to high 

Implications 

This study provides evidence that different protein 

sources have different effects on renal function; 

specifically that tofu does not have an impact on GFR, 

while tuna does. Also, subjects with minimal albumin 

excretion have a large increase in GFR after tuna 

consumption, while subjects with more significant 

albumin excretion respond to tuna consumption with a 

stable or decreased GFR. Long-term studies are needed 

to determine if these changes in GFR are a normal 

physiological response or a pathological one that will 

damage the kidneys. Further studies are needed to 

confirm the findings of the current study due to a 

moderate to high risk of bias. 

4. Nettleton, J. et al. Associations between 

microalbuminuria and animal foods, plant foods, and 

dietary patterns in the Multiethnic Study of 

Atherosclerosis. Am J Clin Nutr 2008. 87:1825-1836. 

Summary 

This was a cross-sectional study that used data from the 

Multiethnic Study of Atherosclerosis to assess the 

relation of different foods to albuminuria and albumin 

to creatinine ratio. Beneficial results were found for 

low-fat dairy products and fruit consumption, with a 

negative association found for fruit juice. 

Analysis 

This was a cross-sectional study that used subjects and 

data from the Multiethnic Study of Atherosclerosis, a 

cohort study in the USA including 6,814 men and 

women aged 45-84 years at baseline with no history of 

cardiovascular disease. The current cross-sectional 

study used data from 5,042 subjects. Participants were 

excluded if they had diabetes mellitus, 
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macroalbuminuria, or improper dietary information. 

Other subjects were excluded for unknown reasons. 

Urinary albumin and creatinine were assessed with a 

single urine sample, and dietary intake was assessed 

with a food frequency questionnaire. Dietary intake was 

categorized into food groups and dietary patterns for 

analysis. Other factors such as demographics, 

anthropometrics, physical activity, smoking, and others 

were assessed mostly by self-report, though 

anthropometrics were measured.  

Subjects with microalbuminuria at baseline were on 

average older, more likely to be male, have less 

education, less active, had a larger waist circumference, 

higher systolic blood pressure, higher insulin and 

glucose levels, and lower eGFR. The only food group 

that showed a consistent relation to microalbuminuria 

was low-fat dairy, which showed less albuminuria. 

Albumin to creatinine ratio was also assessed; low-fat 

dairy showed the same beneficial association along with 

whole fruit. Whole grains and refined grains also 

showed beneficial associations that were close to 

statistical significance.  

Total plant foods and total animal foods were also 

assessed for association with albuminuria and albumin 

to creatinine ratio, with neither showing an association. 

Individual animal foods were also assessed for an 

association with nothing found. Then the authors 

excluded dairy products and reported that total 

nondairy animal sources were associated with an 

increased albumin to creatinine ratio; after full 

adjustment for confounding factors this association 

disappeared. 

Overall, this is a very weak study design with a high risk 

of bias and limited implications. Its cross-sectional 

design, assessments based on a single urine sample and 

self-reported dietary intake and lifestyle factors, mixed 

results, and high risk of bias with data analysis severely 

limit its usefulness.  

Risk of Bias 

Intention to treat analysis: N/A 

Blinding: N/A 

Funding Source: Independent funding from the National 

Heart, Lung, and Blood Institute and the National 

Center for Research Resources 

Clinical Trial Registration: None found 

Other sources of bias: Reported previously 

Overall risk of bias: Very high 

Implications 

Total animal and total plant food intake were not 

associated with albuminuria or albumin to creatinine 

ratio. Foods that may have a beneficial impact on renal 

function include low-fat dairy products, fruits, and 

grains; this should be studied in randomized trials due 

to the weak design and high risk of bias of the current 

study. 

5. Mollsten, A. et al. Higher intakes of fish protein are 

related to a lower risk of microalbuminuria in young 

Swedish type 1 diabetic patients. Diabetes Care 2001. 

24:805-810.  

Summary 

This was a case-control study that assessed the 

association between intake of different nutrients and 

foods and renal function as estimated by albuminuria. A 

total of 300 subjects were included in the study and 

completed food frequency questionnaires to assess 

dietary intake. Medical records were reviewed for other 

relevant information. Results showed that a higher 

intake of fish protein was associated with a lower risk of 

albuminuria. 

Analysis 

This study was conducted in Sweden, with all known 

individuals diagnosed with pediatric diabetes between 

July 1977 and December 1987 with a diabetes duration 

of at least five years invited to participate. A total of 

1,150 individuals with an average age of 20 years were 

included and asked to provide two timed overnight 

urine samples to assess albumin excretion rate. 
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Seventy-five subjects were found to have either micro 

or macroalbuminuria and served as the cases; three 

controls without albuminuria were matched to each 

case based on duration of diabetes. Subjects completed 

food frequency questionnaires for dietary analysis. 

Other variables such as height, weight, medication use, 

and blood pressure were obtained from the medical 

records of participants. 

Results showed that cases (with albuminuria) had 

higher blood pressure, age, and female/male ratio than 

controls. Total amounts of calories, protein, fat, 

carbohydrate, vitamins, and minerals were not different 

between the groups. Control subjects had higher 

intakes of fish and milk protein than cases. Meat and 

vegetable protein intake showed no differences 

between the groups. When assessing individuals with 

the highest intake (>75th percentile) compared to the 

lowest intake of different protein sources on risk of 

albuminuria, the authors found that a higher intake of 

fish protein was associated with a lower risk of 

albuminuria (OR: 0.49; 95% CI: 0.25-0.97). Intake of milk 

protein also showed a decreased risk that approached 

statistical significance (OR: 0.55; 95% CI: 0.28-1.07). Fat 

intake from fish was also associated with a lower risk of 

albuminuria, but after multivariate analysis with 

adjustment for fish protein intake, it was no longer 

statistically significant. 

The major limitation to this study is the case-control 

design, resulting in a high risk of bias and confounding, 

with very limited implications. Also, data were obtained 

by reviewing medical records and with food frequency 

questionnaires, which are prone to error. The 

implications that can be drawn with the highest level of 

certainty may be that different protein sources are 

likely to have different effects on renal function, and 

that fish protein may be beneficial for kidney function. 

Risk of Bias 

Intention to treat analysis: N/A 

Blinding: N/A 

Funding Source: Numerous sources that appear to be 

free from conflicts of interest. 

Clinical Trial Registration: None found 

Other sources of bias: None noted 

Overall risk of bias: Very high 

Implications 

This study suggests that in young diabetic individuals, 

fish protein may have a beneficial impact on kidney 

function, and different protein sources are likely to have 

different effects on renal function. These findings both 

need to be tested in randomized trials for confirmation 

due to the very high risk of bias and confounding due to 

the study design. 

6. Knight, E. et al. The impact of protein intake on renal 

function decline in women with normal renal function 

or mild renal insufficiency. Ann Intern Med 2003. 

138:460-467.   

Summary 

This was an observational study that used a sample of 

subjects from the Nurses’ Health Study cohort to assess 

the relation between consumption of different types of 

protein and kidney function. A total of 1,624 subjects 

were included and had assessments completed during 

an 11-year period. Food frequency questionnaires were 

completed in 1990 and 1994 for protein intake 

assessment, and GFR was estimated with measures of 

serum creatinine in 1989 and 2000. After adjusting for 

confounding factors, results showed that in subjects 

with decreased GFR at baseline, a higher intake of 

nondairy animal protein was associated with a decrease 

in eGFR; dairy and vegetable protein showed no 

association with GFR. In subjects with normal GFR at 

baseline, no differences in GFR were seen with any type 

of protein. This study also assessed the impact of total 

protein intake on renal function, which is not reviewed 

here due to the focus on the type of protein. 

Analysis 

This study used data from the Nurses’ Health Study, a 

prospective cohort study, to assess the relation 

between the amount and types of protein intake on 

renal function. The rationale for the inclusion criteria 
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for the current study is somewhat unclear; of the 

121,700 subjects in the original cohort, 1,624 were 

included in the current study. Subjects were excluded 

for a variety of reasons including health conditions 

(cancer, cardiovascular disease), not completing certain 

measurements or questionnaires, and having too low of 

a GFR at baseline. All subjects with consumption of at 

least 1501 tablets of certain analgesic medications were 

included in the study along with a random sample of 

subjects with intake of fewer analgesics. It is unclear 

why inclusion criteria were stratified by intake of 

analgesics.  

Nutrient intake was assessed with two food frequency 

questionnaires. Potential confounding factors such as 

age, weight, height, medical history, alcohol use, 

smoking, and medication use were assessed for 

adjustment in the analyses. Renal function was based 

on serum creatinine levels that were used to estimate 

GFR. 

Results showed that in subjects with a normal GFR at 

baseline, consumption of varying amounts of vegetable, 

dairy, and nondairy animal protein were not associated 

with any change in GFR during the study period. In 

subjects with a decreased GFR at baseline, defined as 

eGFR between 55 and 80 mL/min/1.73 m2, consumption 

of nondairy animal protein was associated with a 

decrease in eGFR of -1.21 mL/min/1.73 m2 (-2.34 to -

0.33) per 10 gram/day increase in intake. No changes in 

eGFR were seen with intake of dairy or vegetable 

protein. 

The study design severely limits the implications that 

can be drawn. Blood samples for estimation of GFR 

were taken in 1989 and 2000. The GFR estimate in 2000 

was calculated using weights taken in 1998. Also, the 

FFQs were completed in 1990 and 1994 – intake of 

different types of protein could change significantly 

from the 1994 FFQ to the 2000 blood draw. This 

method of analysis creates the possibility of significant 

error – from the method to estimate GFR, the method 

to estimate protein intake, and the six year lag time 

between the last FFQ and blood draw. Any 

observational study will be prone to confounding 

factors influencing the results. The Nurses’ Health Study 

has shown a significant “healthy user bias” in other 

publications showing that multiple lifestyle factors 

generally accepted as healthy are often seen together, 

with multiple unhealthy lifestyle factors also grouped 

together. The current study provided no comparison of 

lifestyle factors based on intake of animal vs vegetable 

protein. 

Risk of Bias 

Intention to treat analysis: N/A 

Blinding: N/A 

Funding Source: Independent funding from the National 

Institutes of Health 

Clinical Trial Registration: None found 

Other sources of bias: There are likely multiple 

confounding factors as well as measurement error 

impacting the results. 

Overall risk of bias: Very high 

Implications 

There is a possibility that different protein sources have 

a different impact on renal function, especially in 

individuals with impaired kidney function. This study 

indicates that nondairy animal protein may be the most 

detrimental for kidney function. Due to the high risk of 

bias and error in this study, these conclusions should be 

tested in long-term randomized trials that assess 

endpoints. 

7. Chen, X. et al. The associations of plant protein intake 

with all-cause mortality in CKD. Am J Kidney Dis 2016. 

67(3):423-430. 

Summary 

This was an observational study that assessed the 

relation between consumption of plant proteins and 

total mortality using NHANES data. Subjects included 

14,866 men and women in the USA with an average age 

of 44.8 years. Dietary intake was assessed with a 24-

hour recall and renal function was based on eGFR from 
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a measurement of serum creatinine. Results showed 

that in subjects with a decreased eGFR, increasing plant 

protein consumption was associated with a lower risk of 

mortality (HR: 0.81; 95% CI: 0.66-0.99). Subjects with a 

higher eGFR showed a slightly lower mortality rate that 

was not statistically significant. 

Analysis 

NHANES III included a sample of the civilian population 

in the USA from 1988 to 1994. Lifestyle, medical history, 

and demographics were obtained with home 

interviews, and anthropometric measurements and 

physical assessments including blood and urine samples 

were obtained at an examination center. A 24-hour 

dietary recall was used for nutrition assessment. Serum 

creatinine was measured and was used to estimate 

GFR. Total mortality was the primary outcome measure, 

and was obtained by performing a probabilistic match 

between NHANES III and National Death Index death 

records; limited detail was provided on this process. 

The primary analysis involved the ratio of plant protein 

to total protein. The population was divided into two 

groups based on eGFR being higher or lower than 60 

mL/min/1.73m2. Factors such as age, race, gender, 

smoking, alcohol consumption, calorie intake, and 

physical activity were adjusted for. Additional analyses 

adjusted for BMI and medical conditions. 

A total of 14,866 subjects with an average age of 44.8 

years were included. A high plant protein ratio was 

associated with older age, lower eGFR, and 

cardiovascular conditions. A lower plant protein intake 

was associated with increased smoking, alcohol use, 

and higher BMI. This indicates a strong likelihood that 

results from this study will be highly confounded by the 

“healthy user bias”. It is likely that individuals with 

medical conditions received education on healthy 

eating, resulting in plant protein intake being higher in 

individuals with a history of chronic conditions.  

Results of the primary analysis showed that a 33% 

increase in plant protein intake was associated with a 

nonsignificant decrease in total mortality (HR 0.87; 95% 

CI: 0.74-1.03) in subjects with eGFR > 60 

mL/min/1.73m2. In the population with eGFR < 

60mL/min/1.73m2, the risk of total mortality did reach 

the level of statistical significance (HR 0.81; 95% CI: 

0.66-0.99). Other analysis methods were also used that 

showed similar results. 

Overall this is a weak study due to its observational 

design and high risk of confounding. Also, dietary intake 

was assessed with a single 24-hour dietary recall and 

eGFR was based on a single measure of serum 

creatinine. Both of these assessments will produce error 

and imprecision in the results. 

Risk of Bias 

Intention to treat analysis: N/A 

Blinding: N/A 

Funding Source: Independent funding from the National 

Institute of Diabetes and Digestive and Kidney Diseases, 

the University of Utah Study Design and Biostatistics 

Center, and the National Center for Research Resources 

Clinical Trial Registration: None found 

Other sources of bias: Mentioned previously 

Overall risk of bias: Very high 

Implications 

Randomized trials should be completed to test whether 

increasing plant protein to total protein ratio in the diet 

has beneficial effects on kidney function, especially in 

subjects with chronic kidney disease. 

8. Ahmed, M. et al. Short-term effects of soy protein 

diet in patients with proteinuric glomerulopathies. J 

Bras Nefrol 2011. 33(2):150-159 

Summary 

This was a randomized trial that assessed the impact of 

three different nutrition interventions on renal 

function. A total of 27 subjects with primary 

glomerulopathy completed the study and followed their 

diet for eight weeks. Subjects were all advised to 

consume 0.8 g/kg/day of protein from either mostly 
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animal sources, vegetable sources, or vegetable sources 

with an added fiber supplement. Major outcome 

measures included proteinuria, creatinine clearance, 

and serum creatinine. Results showed no significant 

differences in any of the groups on renal outcomes. 

Analysis 

Subjects were included in this study if they were 

diagnosed with primary glomerulopathy, had 

proteinuria, and had serum creatinine levels < 2.0 

mg/dL. A total of 27 adults (23 females) completed the 

study which took place in Brazil. 

After entering the study, all subjects were asked to 

consume a typical diet with most protein from animal 

sources for one month. After this period, subjects were 

randomized to one of three groups: an animal protein 

diet (APD), a vegetable protein diet (VPD), and a 

vegetable protein diet that received additional fiber 

(VPDF). All groups were counseled by dietitians and 

instructed to consume 0.8 g/kg protein per day. 

Three-day food diaries were completed for nutrition 

analysis. 24-hour urine collections were also used to 

assess protein intake. Nine subjects were randomized to 

each group and followed their diets for eight weeks. 

Results of the intake analysis showed a significant 

decrease in caloric intake and protein intake from 

baseline in all three groups. The APD group also showed 

a significant decrease in carbohydrate intake. The 

accuracy of the food diaries was questionable given 

minimal changes in body weight during the eight weeks: 

the APD showed a decrease that was statistically 

significant, but clinically nonsignificant (2.4 lbs). Also, 

analysis of the urine collections indicated that no major 

change in protein intake occurred in any group. 

Results of the urine and blood tests showed no major 

changes in any group for tests of renal function 

including proteinuria, creatinine clearance, and serum 

creatinine. Results were reported only as changes in 

each group compared to baseline, with no comparisons 

between the groups, which is unfortunate. There were 

some differences between the groups that seem 

significant: subjects in the APD group were on average 

22 lbs heavier than the other groups; also, subjects in 

the APD had much lower levels of proteinuria (0.7 at 

baseline to 0.8 g/24 hr APD; 2.0 to 1.9 g/24 hr VPD; and 

2.0 to 2.1 g/24 hr VPDF). 

Risk of Bias 

Intention to treat analysis: Unclear; the authors 

indicated that subjects were excluded for 

noncompliance with the diet, but no details were 

provided on any subjects being excluded. 

Blinding: None noted 

Funding Source: Not identified 

Clinical Trial Registration: None found 

Other sources of bias: Results were only reported as 

differences from baseline to the end of the study in 

each group; no analysis was reported that compared 

the groups. 

Overall risk of bias: Moderate to high 

Implications 

Changing from a diet with predominantly animal 

protein sources to one of soy protein may not result in 

significant changes in renal function in subjects with 

primary glomerulopathy in Brazil. Further studies are 

needed to confirm these results due to the risk of bias 

and limited statistical analysis. 

9. Kontessis, P. et al. Renal, metabolic, and hormonal 

responses to proteins of different origin in 

normotensive, nonproteinuric type 1 diabetic patients. 

Diabetes Care 1995. 18(9):1233-1240. 

Summary 

This was a randomized, crossover trial that compared a 

vegetable protein diet to an animal protein diet on 

measures of kidney function. A total of nine subjects 

that had type 1 diabetes mellitus were included and 

followed each diet for four weeks. Results showed the 

vegetable protein diet had reduced GFR and renal 

plasma flow, with higher renal vascular resistance. No 
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differences were found in urinary or plasma levels of 

urea, creatinine, or many electrolytes.  

Analysis 

A total of nine subjects were included in this trial if they 

had type 1 diabetes mellitus, were nonproteinuric, had 

normal blood pressure, and were within 20% of their 

ideal body weight. Age ranged from 20-48 years. 

This was a crossover trial, so all subjects completed 

both interventions, with the order of completion being 

random. Both interventions were intended to provide 

the same amount of calories and 1 g/kg/day of protein. 

One intervention was based on animal protein sources 

(APD); the other intervention was based on vegetable 

protein sources (VPD). Subjects followed the first 

intervention for four weeks, then consumed their usual 

diet for at least one week as a washout period, then 

they crossed over to the other intervention for another 

four weeks. Two 24-hour urine collections were 

obtained during each intervention period. Dietary 

assessments were completed by using a 3-day weighed 

food record during each intervention period. Protein 

intake was also estimated from the urinary urea 

nitrogen. At the end of each intervention period, 

subjects were admitted to a metabolic ward for 

assessments of renal function by using IV provision of 

polyfructosan and sodium p-aminohippurate with timed 

urine collections. 

On the VPD, all animal proteins were excluded. Animal 

fats were used to maintain the same polyunsaturated 

fat:saturated fat ratio as the APD.  Calcium and 

phosphate tablets were also provided for the subjects 

on the VPD. While on the APD, 70% of protein was from 

animal sources, with 30% from plant sources.  

Dietary assessments showed no difference in calorie 

intake between the groups; protein intake was slightly 

higher on the APD, though this was not statistically 

significant (1.1 g/kg/day vs 0.95 g/kg/day). Intake of 

fiber and carbohydrates were higher on the VPD, and 

the polyunsaturated fat:saturated fat ratio was also 

higher.  

Results showed no differences in blood pressure, blood 

glucose, or HgA1C levels between the groups. GFR (89.9 

vs 105.6 mL/min/1.73 m2) and renal plasma flow were 

significantly lower while on the VPD. Renal vascular 

resistance was higher during the VPD; no differences 

were found in the filtration fraction. Urinary albumin 

excretion and fractional clearance of albumin were 

significantly lower on the VPD. No differences were 

found between the groups on plasma urea, creatinine, 

albumin, or several electrolytes; nor were differences 

found in urinary excretion of urea, creatinine, or 

electrolytes. Plasma amino acid levels were also 

measured and valine and lysine were higher on the 

APD. Plasma valine levels were strongly correlated with 

GFR. 

The authors thought that the differences in amino acid 

or hormone levels may be the cause of increased GFR 

seen with animal protein consumption. They 

acknowledged that long-term studies are needed to 

determine the effect of protein source on kidney 

function. The sample size of the current study is a 

significant limitation. Also, the animal protein diet was 

slightly higher in protein intake, though this was not 

statistically significant; it’s unclear if this difference is 

large enough to impact the renal parameters measured. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no specific mention was made 

Blinding: No mention of blinding was found 

Funding Source: No funding source was identified 

Clinical Trial Registration: None found 

Other sources of bias: None noted 

Overall risk of bias: Moderate to high 

Implications 

Protein from plant and animal sources seem to have 

different effects on measures of renal function such as 

GFR and albumin excretion. Further studies should be 

completed to assess if these changes are a normal 
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physiological response or if they lead to long-term 

negative changes to kidney function.  

10. Azadbakht, L. et al. Soy protein consumption and 

kidney-related biomarkers among type 2 diabetics: a 

crossover, randomized clinical trial. Journal of Renal 

Nutrition 2009. 19(6):479-486 

Summary 

This was a randomized, crossover trial that compared 

diets based on animal protein and soy protein on renal 

function. A total of 14 subjects with an average age and 

BMI of 62.5 years and 26.6 kg/m2 with type 2 diabetes 

and proteinuria completed the trial. Subjects followed 

both a diet based on soy protein and a diet based on 

animal protein for seven weeks with a 4-week washout 

period between them. Results showed that the soy 

protein diet decreased levels of proteinuria, while the 

animal protein diet increased creatinine clearance. 

Analysis 

All subjects in this study were diabetic with proteinuria, 

with a total urine protein excretion between 300 and 

1,000 mg per day and blood pressure greater than 

140/90 mm Hg. Eighty-five percent of subjects were 

using oral glucose lowering medications with 21% using 

insulin. 

The study protocol included a 3-week run-in period, 

after which subjects were randomized to either a diet 

based on animal protein or a diet based on soy protein, 

which they followed for seven weeks. A 4-week 

washout period was completed and then subjects 

crossed over to the other diet for another seven weeks. 

Both diets aimed for 0.8 g/kg protein per day. The 

animal protein diet contained 70% animal protein and 

30% vegetable protein, while the soy protein diet 

contained 35% soy protein, 35% animal, and 30% 

vegetable protein. Subjects worked with dietitians to 

develop their meal plan, and were encouraged to cook 

their soy protein with turmeric, lemon juice, and 

tomato paste, which will add nutrients and benefits 

itself. Subjects completed 3-day diet records for 

nutrient analysis in addition to recording physical 

activity for three days every two weeks. 

Assessments were completed at baseline, after each 

diet period, and after the washout period. 

Measurements included anthropometrics, blood 

pressure, blood tests, and 24-hour urine collections. Six 

subjects were excluded during the study for not 

following the assigned diet (n=3), two for starting 

dialysis (1 in each group), and one in the animal protein 

group for myocardial infarction (MI). Typically outcomes 

such as MI and starting dialysis are the most 

meaningful, but in a small, short-term study, the impact 

of the interventions is unlikely to have a meaningful 

impact on long-term chronic disease outcomes. 

Results showed that proteinuria was significantly lower 

during the soy protein period (-78 vs +42 mg/day; 

P<0.001). Serum phosphorus and blood sodium levels 

were also lower in the soy group, though all values in 

both groups were within the normal range. Creatinine 

clearance was significantly higher in the animal protein 

period. 

Risk of Bias 

Intention to treat analysis: No 

Blinding: No mention of blinding was noted 

Funding Source: Independent funding from the National 

Nutrition and Food Technology Institute 

Clinical Trial Registration: None found 

Other sources of bias: Food intake was not reported, 

only nutrient intake. There may have been differences 

in the foods consumed such as the turmeric, lemon 

juice, and tomato paste that the soy was cooked with 

that contribute to the results.  

Overall risk of bias: High 

Implications 

Substituting soy protein for animal protein in subjects 

with type 2 diabetes and proteinuria may help decrease 

the level of proteinuria. Further studies with a longer 

follow up period and lower risk of bias are needed to 

confirm these results and determine if these short-term 

changes have a long-term impact on kidney disease. 
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11. Wheeler, M. et al. Animal versus plant protein meals 

in individuals with type 2 diabetes and 

microalbuminuria. Diabetes Care 2002. 25:1277-1282 

Summary 

This was a randomized crossover trial that compared 

plant protein and animal protein on kidney function in 

type 2 diabetics with microalbuminuria. A total of 17 

subjects completed the trial and followed both diets for 

six weeks each in random order. Outcome measures 

included changes in GFR, albumin excretion, and 

numerous blood and anthropometric measures. No 

significant differences were found between animal and 

plant protein on measures of renal function. 

Analysis 

Subjects were included if they had type 2 diabetes 

mellitus and microalbuminuria, defined as urinary 

albumin excretion between 30 and 300 mcg/mL. 

Subjects were excluded if they were using insulin, had 

blood pressure greater than 160/90 mmHg, or were less 

than 35 or greater than 75 years of age. 

The study protocol started with a 1-week run-in period 

during which meals were provided by researchers. 

There were two different intervention diets that 

subjects followed in random order for six weeks each, 

with a four-week washout period between diets. One 

intervention diet provided all of the protein from plant 

sources; the other provided protein from primarily 

animal sources. All foods were prepared by the 

researchers and provided to subjects. This allowed all 

other components of the diet to be similar between the 

two diets. At baseline and after each intervention 

period, subjects spent 36 hours in a research center for 

assessments, which included timed urine samples, 

blood tests, and measurement of GFR. Diets were 

designed for weight maintenance, and snacks were 

used to increase or decrease calories during the 

intervention to stabilize weight. Compliance was 

assessed with daily food logs and weekly contact, food 

provisions, and 24-hour urine collections.  

One medication change during the study was reported: 

a discontinuation of glyburide during the animal protein 

phase in one subject. Protein intake was estimated to 

be 1.20 g/kg/day during the plant protein phase and 

1.19 g/kg/day during the animal protein phase. There 

were six dropouts during the study, four of which were 

for noncompliance with the assigned diets. 

Results showed no significant differences between the 

groups in GFR, renal plasma flow, albumin excretion 

rate, or in other measures such as blood pressure or 

lipids. Both groups showed decreases in total 

cholesterol and HgbA1C compared to baseline. The 

authors reported on the statistical power of the study: 

they had 80% power to detect a difference in GFR of 34 

mL/min/1.73m2 and albumin excretion rate of 41 

mcg/min at a 0.05 significance level. Actual differences 

for both measurements were significantly less. 

Overall this study was higher quality than most similar 

studies, as foods were provided to subjects and diets 

were designed to be equivalent in nutrition with the 

only difference being the source of protein. Outcome 

measures were also well done at a research center with 

a measured GFR. One significant drawback of this study 

is that subjects were dropped for noncompliance with 

the diet. Criteria to determine or quantify compliance 

were not reported, thus creating the possibility of 

dropping subjects based on outcomes; though it was 

unclear if the dropped subjects made it to the 

assessment period. It would have been a better option 

to have all subjects complete the study and perform a 

subgroup analysis of subjects determined to be more 

compliant.  

Risk of Bias 

Intention to treat analysis: No 

Blinding: None noted 

Funding Source: Independent and industry funding 

which included the American Diabetes Association, the 

NIH, Archer Daniel Midland, Morinaga Nutritional 

Foods, and Fuji Vegetable Oil. Studies funded by 

industry tend to be at higher risk of bias in favor of their 

products; the results do not support their products in 

this study. 
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Clinical Trial Registration: None found 

Other sources of bias: None noted 

Overall risk of bias: Moderate to high 

Implications 

In subjects with type 2 diabetes and microalbuminuria, 

plant protein and animal protein don’t appear to have 

any significantly different impacts on renal function. 

Larger, long-term studies with a lower risk of bias are 

needed to confirm these results. 

12. Teixeira, S. et al. Isolated soy protein consumption 

reduces urinary albumin excretion and improves the 

serum lipid profile in men with type 2 diabetes mellitus 

and nephropathy. J Nutr 2004. 134:1874-1880. 

Summary 

This was a randomized crossover trial that attempted to 

compare the effects of protein supplements on renal 

function and albumin excretion. A total of 14 subjects 

were included in the analysis and completed two 

different 8-week periods of intervention with 4-week 

washout periods in between. The two interventions 

were a soy protein isolate and casein; both were 

provided in powder form and subjects were educated 

on ways to include them in their diet. Results showed 

significant improvement in urinary albumin excretion 

during the soy intervention and significant deterioration 

during the casein intervention. Absolute levels of 

albumin excretion were significantly lower during the 

casein intervention compared to the soy intervention. 

This study has a very high risk of bias and should be 

interpreted with caution. 

Analysis 

Subjects included a total of 36 men aged 53-73 years 

that had type 2 diabetes mellitus and diabetic 

nephropathy. Other criteria for inclusion were a 24-

hour urinary albumin <2000 mg, serum creatinine <1.5 

mg/dL, and a BMI <36 kg/m2. Exclusion criteria were 

nondiabetic nephropathy, use of ACE inhibitors for less 

than eight weeks, previous organ transplant, steroid 

therapy, or any other condition that would limit 

participation or influence markers being measured for 

the study. 

The study was completed as three different cohorts; the 

first took place from Sep 1999 to April 2000 (n=18); the 

second from May 2000 to Dec. 2000 (n=8); the third 

from Feb. to Aug. 2001 (n=10). Of the 36 subjects that 

entered the trial, 17 dropped out and another five were 

not included in the analysis due to medication changes 

or hospitalization, leaving 14 subjects for analysis. 

This was a crossover trial with two different protein 

powders as interventions: soy protein isolate and 

casein. All subjects initially followed a standard diet for 

four weeks as recommended by a registered dietitian 

that included 1.0 g/kg/day protein from non-soy 

sources. After the standard diet, subjects consumed one 

of the protein powders which was intended to supply 

0.5 g/kg/day protein, which was supposed to replace 

the same amount of protein in the diet. This was 

followed for eight weeks, then a 4-week washout period 

during which subjects consumed the standard diet, then 

subjects completed another 8-week intervention with 

the other protein powder, followed by another 4-week 

washout period. The order that the different protein 

powders were consumed was random. Subjects visited 

the dietitians every two weeks to receive more protein 

powder, check bodyweight, and collect 3-day diet 

records. Six times during the intervention, subjects met 

with physicians and provided blood and urine for 

assessment. Numerous variables were measured in the 

urine and blood samples that included glucose, 

hemoglobin A1C, creatinine, urea nitrogen, albumin, 

electrolytes, and cholesterol, among others. 

Results showed that protein intake was higher during 

the soy protein intervention than casein (115.4 g vs 74.2 

g; P<0.05), while percentage of intake from saturated 

and monounsaturated fat was lower during the soy 

intervention. BMI, blood pressure, and physical activity 

showed no differences between the intervention 

periods. Urinary albumin excretion, measured by the 

albumin-to-creatinine ratio showed a significant 

reduction during the soy intervention (-20.3 mg/g; 

P<0.0001) and an increase with the casein intervention 
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(+16.3 mg/g; P=0.002). HDL-cholesterol increased after 

the soy period (+0.04 mmol/L; P=0.0041) and showed a 

trend for a decrease with casein (-0.03 mmol/L; P=0.08). 

A few aspects of this publication raise doubts of its 

validity. First, in Table 1, the authors list the protein 

intake during each study period, with the soy 

intervention being significantly higher than the casein 

intervention. Later, the authors state that there was no 

difference in protein intake between the groups. Next, 

the primary notable result, the albumin excretion, 

seems odd. In Table 2, albumin-to-creatinine ratio is 

expressed in mg/d, while every other mention in the 

paper uses mg/g as the units of measure. Regression to 

the mean is the phenomenon that extreme variables 

are likely to be closer to the mean upon next 

measurement. With albumin excretion, the highest 

levels will have the most “room to improve” while the 

lowest value, or the most ideal, will be more likely to 

return to the average level. In the current study, the 

time point with the highest albumin excretion level was 

prior to the soy intervention; the time when the levels 

were the lowest was prior to the casein intervention. If 

improvement was seen with the soy intervention, it 

would be logical to expect the most improvement to be 

seen during the 8-week intervention with soy. However, 

that was not the timeframe that showed the largest 

change; the period of 4-weeks after the soy 

intervention showed the largest drop in albumin 

excretion. Similarly, the period of 4 weeks after the 

casein intervention showed the largest increase in 

albumin excretion. If this is accurate, a washout period 

of much longer than four weeks would be needed, as 

the washout period should be long enough for any long-

term effects of the interventions to subside.  

In addition to the previous concerns, a number of 

design aspects open the trial to bias and potential 

cherry-picking. There was no mention of blinding; there 

was no clinical trial registration found; there was no 

intention to treat analysis; and there was a high 

dropout rate and small sample size. There were three 

different enrollment and study periods with no 

explanation of the rationale for this. It is possible that 

the results were assessed after the first cohort and 

were not desirable, so an additional cohort of subjects 

was included. The authors focused their reporting on 

changes in albumin excretion during the interventions, 

without really any acknowledgment of the absolute 

levels. If the study is well designed, the absolute levels 

of albumin excretion should be a valid and legitimate 

variable to measure and report. The only place that the 

absolute levels are reported, in Table 2, shows that 

albumin excretion was actually significantly lower after 

the casein intervention compared to the soy 

intervention (162.7 mg/g after casein; 192.3 mg/g after 

soy). The fact that this is an industry-funded study 

increases concern for bias. 

Risk of Bias 

Intention to treat analysis: No; subjects were excluded 

from the data analysis for a number of reasons. 

Blinding: No mention of blinding. 

Funding Source: Funded by industry which included 

Protein Technologies International and the Illinois 

Council for Agricultural Research, among other 

sponsors. 

Clinical Trial Registration: None found. 

Other sources of bias: Mentioned previously. 

Overall risk of bias: Very High 

Implications 

This should be interpreted as a hypothesis-generating 

study rather than a hypothesis-testing study due to the 

very high risk of bias and small sample size. Further 

trials should be completed that compare the effects of 

soy protein to other common proteins on kidney 

function and albumin excretion. Studies would have 

more broad implications if they test actual foods or 

supplements made from whole foods rather than 

isolated components of food.  

13. Anderson, J. et al. Effects of soy protein on renal 

function and proteinuria in patients with type 2 

diabetes. Am J Clin Nutr 1998. 68(suppl):1347S-1353S. 
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Summary 

This was a randomized, crossover trial that compared 

the effects of animal protein and soy protein on renal 

function. Subjects included eight overweight men with a 

history of type II diabetes mellitus and proteinuria. 

Subjects followed one intervention diet for eight weeks, 

then completed a 4-week washout period, then 

completed the other intervention diet for eight weeks. 

Results showed a larger decrease in serum urea 

nitrogen but an increase in urinary protein excretion 

with the soy protein diet compared to animal protein. 

No differences were found in GFR, creatinine clearance, 

or serum creatinine. 

Analysis 

Subjects included eight men aged 45-70 years with a 

history of type II diabetes mellitus for more than five 

years. Average BMI was 35.1 kg/m2 and all subjects had 

some degree of proteinuria (range of 50-1,000 mg/day). 

Subjects were free of other major medical issues 

including kidney disease and proteinuria unrelated to 

hypertension or diabetes. 

Subjects completed an eight week run-in period where 

they consumed a standard diabetic diet intended to 

maintain body weight and provide 1.0 g/kg/day of 

protein. Subjects were admitted to a metabolic ward for 

five days at the end of the run-in period for baseline 

measurements. After this, subjects were randomized to 

either an animal protein or soy protein diet for eight 

weeks, then completed a four-week washout period 

consuming the standard diabetic diet, then they crossed 

over to the other diet for eight weeks. The subjects 

were readmitted to the metabolic ward for assessment 

after each treatment period. 

Both intervention diets also provided 1 g/kg protein per 

day and were intended to maintain bodyweight. The 

soy protein diet provided 50% of the protein as soy; the 

animal protein diet provided 50% of protein from a 

combination of ground beef and cow’s milk. Subjects 

met with dietitians and were provided education and a 

supply of the intervention protein items. Three-day diet 

records were used for nutritional analysis and to assess 

compliance with the diet. 

Outcome measures taken during the metabolic ward 

stay included serum urea nitrogen and urine measures 

of protein, creatinine clearance, and GFR (determined 

by DTPA nuclear medicine scan). Results showed 

beneficial changes in total cholesterol, LDL-cholesterol, 

and triglyceride levels with the soy intervention 

compared to the animal protein. No differences were 

found between the groups on serum creatinine, 

creatinine clearance, or GFR. Both groups showed 

decreases in serum urea nitrogen, though the soy 

protein diet showed a significantly larger decrease. 

Urinary protein excretion was stable on the animal 

protein diet, but showed a significant increase on the 

soy protein diet. 

Overall this study is limited by the small sample size and 

mixed results. The soy protein and animal protein diets 

both showed improvements over the other in one 

measure of renal function and showed no difference in 

three other measures. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, no statement was found that confirmed it. 

Blinding: No mention of blinding was found. 

Funding Source: No funding source was identified. 

Clinical Trial Registration: None found 

Other sources of bias: None noted 

Overall risk of bias: Moderate to high 

Implications 

For individuals with a history of type II diabetes mellitus 

with proteinuria, soy protein and animal protein appear 

to have similar effects on renal function over an eight 

week period. Further studies with larger sample sizes 

and a lower risk of bias are needed to confirm these 

results. 
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14. Pecis, M. et al. Chicken and fish diet reduces 

glomerular hyperfiltration in IDDM patients. Diabetes 

Care 1994. 17(7):665-672. 

Summary 

This was a randomized crossover study that compared 

three interventions on renal function in diabetic 

subjects in Brazil. A total of 15 subjects completed the 

trial and followed each intervention for three weeks. 

The three interventions were the usual diet, a test diet 

that replaced red meat with chicken and fish, and a low 

protein diet. Assessments were completed that 

assessed markers of renal function at the end of each 

period. Results showed that the low protein diet and 

the chicken and fish-based diet reduced GFR compared 

to the usual diet. No difference was seen between the 

low protein diet and the chicken and fish diet. 

Decreases in GFR were primarily seen in subjects with 

high baseline GFR. No differences in urinary albumin 

excretion were found. 

Analysis 

A total of 15 subjects were included in this trial after 

meeting inclusion criteria of diabetes mellitus for 

greater than one year, no history of renal disease, 

albumin excretion less than 30 micrograms per minute, 

and blood pressure of less than 140/90 mm Hg. Subjects 

were classified as hyperfiltering if their GFR was greater 

than 134.0 mL/min/1.73m2. 

Before the start of the trial, there was a 3-month run-in 

period to improve blood glucose control and adjust 

insulin regimens. After the run-in period, the trial was 

structured as a randomized crossover trial with three 

different interventions that were followed in random 

order for three weeks each, with a 2-week washout 

period between each intervention. The three 

interventions included the usual diet (UD, reported as 

high in red meat), the low protein diet (LPD, isocaloric 

with 0.5 g/kg protein/day from mostly vegetable and 

milk protein), and the test diet (same calorie and 

protein level as the usual diet, substituting chicken and 

fish for red meat). Compliance was monitored with 24-

hour urinary urea and weekly interviews with dietitians. 

After each intervention period assessments were 

completed that included measures of GFR (Cr-EDTA), 

albumin excretion, and several lab tests.  

Dietary intake analysis showed that intake of 

carbohydrates was lower and cholesterol was higher in 

the UD than the LPD or test diet. The 

polyunsaturated/saturated fat ratio was lowest in the 

UD, then the test diet, then the LPD. Protein intake was 

the same in the UD and the test diet, and lower (by 

design) in the LPD. Results showed that the GFR was the 

highest in the UD (132.0 mL/min/1.73m2); there was no 

statistically significant difference between the GFR in 

the LPD (114.9 mL/min/1.73m2) and the test diet (122.7 

mL/min/1.73m2). Urinary albumin excretion and sodium 

excretion were no different among the groups. Blood 

pressure, glucose, BMI, and serum albumin showed no 

differences among the groups. 

Results were also presented with subjects classified as 

hyperfiltering or normofiltering based on their GFR 

being above or below 134.0 mL/min/1.73m2. This 

analysis showed that in subjects with a high GFR, the 

LPD and the test diet decreased GFR compared to the 

UD. In subjects with a normal GFR, no significant 

differences were found among the interventions. No 

differences were found in either group for urinary 

albumin excretion. 

Overall this study provides evidence that not all protein 

sources have the same effect on renal function. There is 

a common assumption that protein sources can be 

lumped into either animal protein or plant protein 

categories when referring to the impact on renal 

function. Also, it appears that the impact of protein 

consumption is different in subjects with a high GFR 

compared to a lower GFR. The biggest question this 

study raises regards the common practice of protein 

restriction with kidney disease. This study provides 

evidence that it may not be total protein restriction that 

is needed, but restriction of certain types of protein or 

food sources.  
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Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no confirmation was found 

Blinding: No mention of blinding 

Funding Source: None mentioned 

Clinical Trial Registration: None found 

Other sources of bias: Mentioned previously 

Overall risk of bias: Moderate to high 

Implications 

This study shows that different protein sources have 

different impacts on renal function; specifically that 

chicken and fish may reduce the GFR in subjects with a 

high GFR compared to red meat consumption. Also, this 

study shows that it may not be total protein restriction 

that is important with kidney disease, but rather certain 

protein sources or foods may need to be restricted. This 

was a short-term study with a small sample size, so 

further studies are needed to confirm these results and 

especially the long-term effects. The moderate to high 

risk of bias in this study also weakens the implications. 

15. de Mello, V. et al. Withdrawal of red meat from the 

usual diet reduces albuminuria and improves serum 

fatty acid profile in type 2 diabetes patients with 

macroalbuminuria. Am J Clin Nutr 2006. 83:1032-1038 

Summary 

This was a randomized crossover study comparing the 

effects of three different diets on markers of renal 

function. Subjects followed a usual diet, a diet that 

replaced red meat with chicken, and a low protein, 

vegetarian diet for four weeks each. A total of 17 

subjects with type II diabetes were included. Results 

showed no differences in GFR among the diets. Albumin 

excretion was higher on the usual diet compared to the 

chicken diet and the low protein vegetarian diet.  

 

 

Analysis 

Subjects were included if they had type II diabetes 

mellitus, were less than 75 years old, had a BMI < 32 

kg/m2, and macroalbuminuria, among other criteria. 

Before randomization, a run-in period of two months 

was completed to optimize each subject’s blood sugar 

control. No changes were made to the amount of 

protein consumed during this period. At baseline 

subjects completed clinical, laboratory, and 

anthropometric assessments.   

This was a crossover trial with three different diets 

consumed in random order for four weeks each, with a 

4-week washout period between each diet; subjects 

consumed their usual diet during the washout period. 

At the end of each period, albumin excretion and GFR 

(EDTA method) were assessed in addition to blood 

pressure and lab tests. The authors estimated that 15 

subjects would be needed to show a 35% reduction in 

albumin excretion with 80% power. 

The three diets consumed were the usual diet (UD), a 

chicken diet (CD) that replaced all meat with dark 

chicken meat, and a low protein, vegetarian diet (LPD) 

that included protein from only vegetable and dairy 

sources. All diets were meant to have the same amount 

of calories; the UD and CD were designed to have the 

same amount of protein; the LPD was designed to 

supply 50% of the usual protein intake. 

A total of 17 subjects with an average age of 59 years 

completed the study. On the LPD, intake analysis 

showed fewer calories, less protein (11.6 vs 21% total 

kcals), and less phosphorus with more carbohydrates 

and fiber than the other two diets. The UD and CD 

showed no differences in calorie or protein intake. 

Results showed no differences in GFR among the 

groups; the CD and LPD showed lower albumin 

excretion rates compared to the UD. No significant 

differences between the CD and LPD were present for 

albumin excretion, though it was slightly lower in the 

LPD. 

This study doesn’t really compare animal to plant 

protein since the vegetarian diet was also significantly 
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lower in protein. However, the study does show 

differences between different types of meat, specifically 

that red meat may have a negative impact on renal 

function compared to chicken. 

Risk of Bias 

Intention to treat analysis: Included 

Blinding: None noted 

Funding Source: Multiple sources that appear 

independent 

Clinical Trial Registration: None found 

Other sources of bias: None 

Overall risk of bias: Moderate 

Implications 

This study shows that different types of meats likely 

have different impacts on renal function. It appears that 

red meats may result in higher rates of albumin 

excretion compared to chicken in individuals with 

macroalbuminuria. 

16. Tze-Wah Kao et al. Effects of soy protein and 

nutrition education on patients with chronic kidney 

disease. Kidney Research and Clinical Practice 2012. 

31(2):A89. 

Summary 

This study was published in abstract form only, so only a 

brief summary and review will be provided. Subjects 

were recruited from nephrology clinics in Taiwan if they 

had stage III-V chronic kidney disease. Subjects were 

randomized to either group 1, which was asked to 

consume meat as their primary protein source, or to 

group 2, which was asked to consume soy as their major 

protein source. Subjects followed their intervention for 

six months. A total of 23 subjects completed the trial 

with full data from assessments available. After six 

months of intervention no meaningful differences were 

found between the two groups in measures of renal 

function such as eGFR. No measures of proteinuria were 

reported. This study has limited implications due to the 

limited detail provided, with no information provided 

on actual intake, compliance, or the amount of protein 

intake. 

17. Liu, Z. et al. Effect of whole soy and purified 

isoflavone daidzein on renal function - a 6-month 

randomized controlled trial in equol-producing 

postmenopausal women with prehypertension. Clinical 

Biochemistry 2014. 47:1250-1256. 

Summary 

This was a randomized, double-blind, controlled trial 

that tested soy flour, a soy isolate, and low-fat milk 

powder on measures of kidney function. Subjects 

included 270 postmenopausal women in Hong Kong. 

Subjects were randomized to one of the three groups 

and consumed their supplement daily for six months. 

Blood tests, anthropometrics, and 24-hour urine 

collections were completed at baseline and after the 

intervention. Results showed no significant differences 

between the groups for most measures of renal 

function. Beneficial results were seen for serum 

creatinine and eGFR in the groups consuming soy; these 

results were similar and slightly more pronounced in 

subjects that had impaired kidney function at baseline. 

Analysis 

Subjects for this trial were postmenopausal women 

aged 48-65 years with a systolic blood pressure of 120-

160 mm Hg or diastolic blood pressure of 80-110 mm 

Hg. Subjects were Hong Kong Chinese women recruited 

between December 2010 and January 2012. Women 

were only included if they were determined to be 

“equol-producers” (daidzein is a major isoflavone in soy 

and is metabolized to equol by intestinal bacteria in 20-

50% of adults; some researchers have hypothesized 

that the equol is responsible for much or all of the 

benefit of isoflavones). Prior to study inclusion, the 

subjects were asked to take a supplement of daidzein 

for seven days and complete a 24-hour urine collection 

to determine if they were an equol-producer. Subjects 

were excluded from the study if they were taking 

antihypertensive, hypoglycemic, or weight reduction 

agents, on hormone therapy, or had a history of 
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cardiovascular disease, untreated thyroid disease, 

severe renal or liver dysfunction, or cancer, among 

other criteria. 

Eligible subjects were randomized to one of three 

groups: 40 grams of soy flour, 40 grams low-fat milk 

powder plus 63 mg daidzein, or 40 grams of low-fat milk 

powder. The supplements were made into beverage 

powders similar in appearance, smell, and nutrient 

profile with the addition of minerals and food additives. 

Subjects were told to consume their supplement daily 

for six months. Additionally, subjects were told that the 

supplements should partially replace breakfast or a 

snack, that they should discontinue other supplement 

use, minimize consumption of other soy foods, refrain 

from a high-salt diet, and maintain their usual level of 

physical activity. 

Dietary intake was assessed with a 3-day food diary at 

baseline and at follow up. Subjects completed 24-hour 

urine collections and had blood drawn for analysis at 

baseline and at the end of the trial. 

A total of 270 subjects were included in the trial and 

randomized to a group. Seventeen subjects withdrew 

from the study during the intervention, with no 

significant difference in dropouts between the groups. 

Subjects that withdrew were still invited for follow up 

visits, with 265 attending the final visit. No baseline 

differences were found between subjects in any of the 

groups, and dietary intake showed no differences at 

baseline or throughout the study for a number of 

variables such as total protein, fat, and total calories.  

Results for the measures of kidney function showed no 

differences for most variables including serum urea, 

cystatin C, creatinine clearance, angiotensin-converting 

enzyme, 24-hour urinary creatinine, and serum sodium 

and potassium levels. There was a nonsignificant trend 

for a smaller increase in serum creatinine in the soy 

flour and daidzein groups compared to the milk powder 

(P=0.085 for %change) and for improved GFR 

(estimated with Chronic Kidney Disease Epidemiology 

Collaboration (CKD-EPI) equation; P=0.066). A 

statistically significant difference was found for GFR as 

estimated with Cockcroft–Gault equation in favor of the 

soy flour and daidzein groups compared with the milk 

powder (P=0.031 for %change).  

Subgroup analysis was also completed that only 

included subjects with poorer kidney function at 

baseline (n=136). Results of this analysis were very 

similar to the primary analysis and showed statistically 

significant differences in serum creatinine and eGFR 

that favored the soy flour and daidzein groups.  

Overall this study shows minimal difference between 

soy flour, low-fat milk powder plus daidzein, or low-fat 

milk powder alone on renal function. However, there 

were some beneficial effects from the soy flour and 

daidzein groups compared to the milk powder. It’s 

important to remember that the daidzein group 

received the same milk powder as the third group; this 

indicates that the differences are likely not due to a 

detrimental effect from the milk powder, but due to a 

beneficial effect of the soy. 

The study population was not selected based on renal 

function, but did include a number of subjects with 

altered kidney function. Subgroup analysis in this 

population showed similar, though slightly stronger 

effects on renal function in favor of the soy groups. 

There is concern that the results of this study could be 

due to random chance (false positive). A review of the 

clinical trial register shows that this trial was actually 

meant as a trial to test the ability of the soy products to 

reduce blood pressure and cardiovascular risk factors in 

prehypertensive women. The results of this study 

showed no significant effects on blood pressure or 

vascular function. When numerous additional outcome 

measures are assessed such as the renal parameters, 

the odds of getting a few statistically significant results 

due to random chance alone increases. Also, the results 

were statistically significant, but the clinical significance 

of the differences is questionable, as the actual 

difference was less than 3% for all variables, with most 

showing less than 1% difference.  

Risk of Bias 

Intention to treat analysis: Included 

Blinding: Double-blind 
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Funding Source: Independent funding from the Hong 

Kong Research Grant Committee – General Research 

Fund 

Clinical Trial Registration: Clinicaltrials.gov ID 

NCT01270737 

Other sources of bias: All authors declared no conflicts 

of interest. 

Overall risk of bias: Moderate 

Implications 

Consumption of soy products may have a slight 

beneficial effect on kidney function. Further trials are 

needed to confirm these findings due to the small effect 

size and the population of subjects that were selected 

because they were thought to be the most likely to 

show beneficial results from soy consumption. 

18. Soroka, N. et al. Comparison of a vegetable-based 

(soya) and an animal-based low-protein diet in 

predialysis chronic renal failure patients. Nephron 1998. 

79:173-180. 

Summary 

This was a randomized crossover trial that compared 

diets based on animal protein and plant protein on 

kidney function in subjects with chronic kidney disease. 

Subjects completed six months of intervention on one 

diet, then completed another six months on the other 

diet, with the order being random. A total of nine 

subjects 30-85 years of age completed the trial. Primary 

outcomes of the study included measures of kidney 

function, urine and blood tests, and anthropometric 

variables. Results showed that most measures of kidney 

function such as GFR, creatinine clearance, serum 

creatinine, and 24-hour urinary protein excretion had 

no difference between the two groups. Some measures 

were found that favored the plant-based diet including 

BUN levels, 24-hour urinary creatinine, and protein-

creatinine ratio. 

 

 

Analysis 

A total of 15 subjects were recruited from the 

Nephrology Outpatient Department at Tel Aviv Medical 

Center in Israel and began this study, with nine of them 

completing it. Of these, five were men and four were 

women, with an age range of 30-85 years. Inclusion 

criteria were a creatinine clearance of 15-50 

mL/min/1.73m2 and 24-hour urinary protein excretion 

<3 grams/day/1.73m2. Subjects with diabetes or other 

systemic diseases were excluded. All subjects had been 

followed at the outpatient clinic for at least one year 

prior to the study period and also for one year after the 

intervention. 

This study had a crossover design with two different 

interventions, so all subjects completed both 

interventions in random order. Both interventions were 

followed for six months with no washout period 

between them. GFR was measured at baseline, after six 

months, and after 12 months; creatinine clearance, 

serum creatinine, 24-hour urine collections, and blood 

tests were taken every two months. One intervention 

was the animal protein diet that was fairly standard and 

included a variety of protein sources of animal origin. 

The other intervention was a vegetable protein diet that 

restricted all animal proteins except for three eggs per 

week. This diet also contained soy-based versions of 

hamburgers, schnitzels, sausages, and a soy drink. 

Subjects completed food logs once per month and the 

study dietitians completed questionnaires during visits 

with the subjects to assess compliance with the 

assigned diet. 

Anthropometrics were assessed monthly along with 

mid-arm circumference; blood and urine tests were 

completed every two months; lean body mass and body 

fat percentage were measured with an impedance 

analyzer at baseline, six months, and one year. 

Dietary analysis showed that subjects on the vegetable 

protein diet (VPD) consumed more calories (2,049 vs 

1,838), less protein (48.9 vs 52.5 g/day), less protein per 

kg bodyweight (0.71 vs 0.85 g/kg/day), and had a higher 

percentage of calories from fat (35.8 vs 33.3%; higher 
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intake of PUFA, lower intake of SFA) compared to the 

animal protein diet (APD).  

Results showed no significant differences between 

groups on GFR, creatinine clearance, or serum 

creatinine. Since the subjects were all followed for one 

year prior to the study, the authors were able to 

compare the decline in GFR in the pre-study period, 

during the intervention, and after the study. Results 

showed a 73% reduction in the rate of decline during 

the study period, with no significant differences 

between groups. The rate of decline in the post-study 

period was not different from the study period. 

Anthropometric measures showed no changes during 

the study. Serum albumin and 24-hour urinary protein 

excretion showed no differences between the groups. 

The VPD showed decreased levels of BUN, urinary urea 

nitrate, 24-hour urinary creatinine, 24-hour urinary 

phosphate, and protein-creatinine ratio compared to 

the APD diet. 

Overall this study shows no significant difference 

between diets high in animal protein or plant protein in 

subjects with kidney disease. Follow up in the present 

study is longer than many similar trials, though the 

small sample size was a significant limitation. It’s 

possible that more differences between the groups 

existed, but the difference was not large enough to be 

detected due to the low statistical power. Also, 

differences occurred in the amount of protein intake as 

well as other nutrients, which could be a significant 

contributor to measures of renal function and the lab 

tests that showed lower values in the VPG. 

Risk of Bias 

Intention to treat analysis: Unclear; at least one subject 

was dropped due to limited compliance with the 

vegetarian diet. 

Blinding: No mention of blinding was found. 

Funding Source: Appears to be industry and 

independent funding which included Indigo Co. Israel, 

Tivall Co. Israel, Sunrise/Ta’am Teva Tivoli Co. Israel, and 

the Zippora Ayalon Association for the Advancement of 

Israeli Society. 

Clinical Trial Registration: None found 

Other sources of bias: None 

Overall risk of bias: Moderate to high 

Implications 

The decline in kidney function seen with chronic kidney 

disease may be similar whether the protein source is 

primarily animal or plant-based. The confidence in this 

conclusion is quite limited due to the small sample size 

and the high probability that the study would not be 

able to detect small to moderate effect sizes. Further 

studies are clearly needed. 

19. Azadbakht, L. et al. Soy protein intake, cardiorenal 

indices, and c-reactive protein in type 2 diabetes with 

nephropathy. Diabetes Care 2008. 31:648-654 

Summary 

This was a randomized trial that compared a diet high in 

soy protein to a standard diet on markers of renal 

function. A total of 41 subjects with diabetes mellitus 

and proteinuria were included and followed their diet 

for four years. Subjects were randomized to a soy diet 

which received 35% of protein from soy, 35% animal 

protein, and 30% vegetable protein, or to a control diet 

that received 70% animal protein and 30% vegetable 

protein. Results showed no difference between GFR and 

number of subjects that initiated dialysis during follow 

up. The soy protein group showed improvements in 

proteinuria, cholesterol, triglycerides, and blood glucose 

levels compared to controls. 

Analysis 

Subjects in this study had diabetes mellitus and 

nephropathy; all subjects had proteinuria with a range 

of total protein excretion between 300 and 1,000 

mg/day. The average A1C level was 6.2%. The vast 

majority of subjects were taking either oral 

hypoglycemic medications or insulin and all subjects 

were taking anti-hypertensives. 

Subjects were randomized to one of two groups: a soy 

protein group or a control group. The protein intake of 
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both groups was 0.8 g/kg; the source of protein in the 

soy group was 35% soy, 30% vegetable, and 35% animal 

protein while the control group had 70% from animal 

sources and 30% from vegetable. Subjects followed 

their diet for four years. Subjects in the soy group 

consumed a significant portion of their soy from a 

textured soy protein product. They also received 

education from a dietitian regarding how to prepare it, 

and were instructed to cook it with turmeric, lemon 

juice, and tomato paste. Subjects met with dietitians 

every three months in addition to phone visits. Three-

day diet records were kept for intake analysis every 

three months. 

Assessments were completed at baseline and every six 

months which included fasting blood samples and 24-

hour urine collections. Plasma phytoestrogen levels 

were measured to assess compliance with the soy 

protein intake. The authors attempted to control for 

confounding factors in an additional analysis by 

adjusting for lipids, glucose levels, body weight, and 

phytoestrogen intake. 

A total of 41 subjects with an average age of 62 years 

completed the trial. Subjects in the soy protein group 

consumed less total fat, saturated fat, and fiber than 

controls, with an increase in soy intake. Results showed 

that subjects in the soy protein group showed more 

favorable changes in glucose, triglyceride, and 

cholesterol levels compared to controls. Proteinuria 

showed a significant decrease in the soy protein group 

(667 mg/day at baseline to 513 mg/day after four years) 

and an increase in controls (691 mg/d to 725 mg/day). 

GFR showed a slight increase in both groups over the 

four years, with no difference between the groups. 

One puzzling aspect of this trial was the exclusion of 

subjects that were randomized into the study but were 

initiated on dialysis during the study. This should be one 

of the primary endpoints, as a major goal of 

interventions with chronic kidney disease is to delay or 

prevent dialysis. Fortunately the authors reported the 

actual numbers, with 3 subjects from the soy group and 

2 from the control group starting dialysis during the 

study. This will certainly skew the results for the other 

analyses also, since this is essentially taking the subjects 

that responded the worst and throwing out their data. 

An additional four subjects (three in the soy group) 

were excluded from the analysis for not following the 

diet. This is highly subjective as no criteria were 

presented as the basis of exclusion, and this will 

increase risk of bias. Another aspect to note is the fact 

that protein intake was reported to be equal in both 

groups based on the diet records; however, urinary 

urea nitrogen levels were significantly lower in the soy 

group. This marker is typically considered a fairly 

accurate measure of protein consumption; though it is 

possible that different protein sources will result in 

different amounts of urinary urea nitrogen. 

Risk of Bias 

Intention to treat analysis: No 

Blinding: Outcomes assessors were blinded according to 

the clinical trial register 

Funding Source: Isfahan University of Medical Sciences 

Clinical Trial Registration: Clinicaltrials.gov ID: 

NCT00555490. This trial was registered after study 

completion, defeating the purpose of trial registration. 

Other sources of bias: Subjects were excluded from the 

analysis for not following the diet or for starting dialysis. 

Overall risk of bias: High 

Implications 

In individuals with diabetes and proteinuria, increasing 

the amount of protein from soy doesn’t seem to 

improve renal function over four years of intervention 

in regards to initiation of dialysis or change in GFR. 

Increasing soy protein intake may help reduce 

proteinuria and certain risk factors such as cholesterol, 

triglycerides, and blood glucose levels.  
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20. Toeller, M. et al. Protein intake and urinary albumin 

excretion rates in the EURODIAB IDDM Complications 

Study. Diabetologia 1997. 40:1219-1226. 

Summary 

This was a cross-sectional study showing increased 

albumin excretion rates with increasing intake of total 

protein and animal protein. Further analysis showed 

this effect occurred almost entirely in subjects with 

hyperglycemia or hypertension. 

Analysis 

This was a cross-sectional study so it will have very 

limited implications and only a brief review. This study 

was completed in multiple European countries with 31 

different study centers. Each center provided up to 140 

diabetic subjects aged 15-60 years for analysis. A total 

of 2,696 men and women were included in the analysis. 

Dietary intake was assessed with 3-day food records 

with instructions from a dietitian to improve accuracy. 

Albumin excretion rate (AER) was measured with 24-

hour urine collections. Hemoglobin A1C levels and 

blood pressure were measured by researchers, and 

other lifestyle factors such as smoking habits were 

assessed with a questionnaire. 

Results showed in general that higher protein intake 

was associated with higher AER. This was primarily 

found when protein intake was higher than 20% of total 

calories. This relation was found for total protein intake 

and animal protein intake, but not vegetable protein 

intake. Perhaps the most intriguing parts of this study 

were the analyses that were stratified by glycemic 

control and blood pressure. In subjects with an A1C less 

than 6.4%, increasing protein intake was not associated 

with increasing AER. In individuals with an A1C higher 

than 6.4%, the authors reported a trend for an increase 

in AER. Hypertension (blood pressure greater than 

140/90 mmHg) was strongly related to increasing AER. 

In subjects with hypertension, protein intake greater 

than 20% of total calories was related to a significant 

increase in AER, while subjects without hypertension 

showed no significant increase in AER with increasing 

protein intake. When looking at glycemic status and 

blood pressure together, individuals with both 

hyperglycemia and hypertension had significant 

increases in AER, even in subjects with lower protein 

intake. Higher protein intake was associated with an 

increased risk of AER that was of borderline statistical 

significance compared to lower protein intake in these 

subjects. In subjects with a low A1C and without 

hypertension, AER was low regardless of protein intake. 

Risk of Bias 

Intention to treat analysis: N/A 

Blinding: N/A 

Funding Source: Independent funding from the 

Commission of the European Community and the 

Nutrition Coordinating Center at the Diabetes Research 

Institute in Dusseldorf. 

Clinical Trial Registration: None found 

Other sources of bias: Significant confounding is likely 

present due to the cross-sectional design of the study. 

Subjects with a high AER may have been encouraged to 

restrict protein intake. 

Overall risk of bias: High 

Implications 

Further research on the impact of protein consumption 

on renal function should assess glycemic control and 

blood pressure. The current study indicates that in 

subjects with good blood pressure and glycemic control, 

protein intake may not have much impact on renal 

function, while subjects with hyperglycemia and 

especially hypertension may be impacted differently, 

though this is a cross-sectional study with a high risk of 

bias and confounding. 
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Artery Clogging Saturated Fat 

 

This is the eighth in a series of articles to critically 

examine the core research behind the idea that 

saturated fat is unhealthy. Previously, the focus was on 

a 2009 publication called “Omega-6 Fatty Acids and Risk 

for Cardiovascular Disease” published by the American 

Heart Association (AHA). All nine randomized trials cited 

in this report were reviewed in previous issues with 

minimal if any evidence to support the AHA’s 

conclusions. The AHA recently published a Presidential 

Advisory1 where they doubled down on their stance 

against saturated fat. Most of the trials included in this 

report have been reviewed previously, but there are 

some new studies included, which will be reviewed.  

Houtsmuller, A. et al. Favorable influences of linoleic 

acid on the progression of diabetic micro- and 

macroangiopathy in adult onset diabetes mellitus. Prog 

Lipid Res 1981. 20:377–386.  

Summary 

This was a randomized trial that attempted to compare 

two diets that differed in macronutrient composition on 

retinopathy and other outcomes such as myocardial 

infarctions. A total of 102 subjects with newly 

diagnosed diabetes mellitus were randomized to either 

Diet 1: higher in saturated fat and lower in linoleic acid, 

or Diet 2: higher in linoleic acid and lower in saturated 

fat. The primary outcome was change in measures of 

retinopathy. After six years of intervention, subjects 

following Diet 2 showed much more favorable results 

than Diet 1. Improved outcomes included measures of 

retinopathy and myocardial infarction. 

Analysis 

The subjects in this trial were selected if they were 

newly diagnosed with diabetes mellitus with or without 

mild diabetic retinopathy. Subjects were excluded if 

they had abnormal blood pressure or abnormal liver, 

kidney, lung, or heart function. A total of 102 subjects 

were included in the trial; they were matched for 10 

criteria including age, sex, body weight, glucose 

tolerance tests, laboratory tests, and others. Subjects 

were randomized to one of two diet groups: Diet 1 

contained 50% of kcals from carbohydrate (CHO), 15% 

from protein, and 35% from saturated fat. Diet 2 

contained 45% of kcals from CHO, 15% protein, and 

40% from total fat, with 33% of the fat coming from 

linoleic acid (four times as much as Diet 1). Fiber and 

cholesterol content of the two diets were largely 

equivalent.  

Retinal fluorescein angiography was performed in all 

subjects every eight months; glucose tolerance tests 

and measurements of insulin were taken every six 

months; total cholesterol, triglycerides, total fats, and 

serum cholesteryl-linoleate were taken every three 

months. All subjects worked with the same investigator 

and dietitian; no mention of blinding was made for 

subjects, investigators, or dietitians. The fluorescein 

angiograms were examined by blinded 

ophthalmologists. 

The trial lasted for six years. At baseline, 25% of 

subjects showed mild diabetic retinopathy. After six 

years, 46% of males and 43% of females were impacted. 

Results showed significantly lower rates of retinopathy 

in subjects following Diet 2 (35% of males and 32% of 

females) compared to Diet 1 (66% of males and 55% of 

females). Myocardial infarctions were also reported 

with more favorable results shown in Diet 2. In male 

subjects, five experienced myocardial infarction, all on 

Diet 1. Though not clear, it seems that in females, there 

was only one myocardial infarction, which occurred on 

Diet 1. In the glucose tolerance tests, male subjects in 

both groups showed significant improvement from 

baseline, with no difference between the groups. In 

females, Diet 1 showed improvement initially that 

gradually deteriorated; with Diet 2, subjects showed 

improvement that sustained throughout the 

intervention and was significantly better than Diet 1. 

Insulin levels during the glucose tolerance tests showed 

a similar pattern. In males, there were no differences 

between the groups. In females, insulin responses were 

initially the same; towards the end of the study, Diet 2 
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had higher insulin levels during the glucose tolerance 

tests. 

There are some major limitations to this trial. Many 

details are not provided, making interpretation difficult. 

There was no mention of average age of subjects or 

average duration of intervention. There was really no 

mention of how the dietary changes were made or how 

well they were followed. One clue can entirely change 

the interpretation of this study: the authors reported 

that the cholesterol content of both diets was mostly 

the same, except for four subjects on Diet 1 that 

preferred butter over “saturated margarines.” In the 

1970s and 80s margarines were commonly made with 

hydrogenated oils, as most people were unaware of the 

health effects of the trans-fats produced from this 

process. The mention of saturated margarines gives the 

impression this may have been a primary method of 

increasing saturated fat intake to 35% of kcals on Diet 1. 

Thus, without detail on actual dietary intake, this study 

may simply reflect the effects of consumption of 

hydrogenated oils. Can the effects of saturated fat 

intake from hydrogenated margarines be generalized to 

other sources of saturated fat? Further research would 

be needed, but it seems very unlikely. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no mention was made. 

Blinding: No mention of blinding was made except for 

researchers that assessed the fluorescein angiograms. 

Funding Source: Partly funded by the Dutch Heart 

Foundation, no other funding source was mentioned. 

Clinical Trial Registration: None found; this trial was 

published prior to clinical trial registries being 

commonly used. 

Other sources of bias: None noted 

Overall risk of bias: Moderate to high 

 

 

Implications 

In subjects with newly diagnosed diabetes mellitus, a 

diet high in saturated fat and trans-fat coming from 

hydrogenated oils leads to poorer outcomes on 

measures of retinopathy and cardiovascular events. Due 

to the moderate to high risk of bias and limited detail of 

the dietary intake of subjects, these results are very 

weak and should be tested in further randomized trials. 

Further research should consider that men and women 

seem to respond differently in terms of glucose and 

insulin response to diet. 

References 

1. Sacks, F. et al. Dietary Fats and Cardiovascular 

Disease; A Presidential Advisory from the American 

Heart Association. Circulation 2017. 135:00-00. 

 

Whole food plant-based diets: The 

BROAD Study 

 

Wright, N. et al. The BROAD study: A randomized 

controlled trial using a whole food plant-based diet in 

the community for obesity, ischaemic heart disease or 

diabetes. Nutrition & Diabetes 2017. 7:e256. 

Summary 

This was a randomized, controlled trial that assessed 

the impact of an intensive intervention that included a 

whole food, plant-based diet compared to a control 

group.  A total of 65 overweight or obese subjects were 

randomized into the trial, with 49 of the subjects 

following up for assessment after six months of 

intervention. Primary outcomes included changes in 

cholesterol levels, BMI, and cardiovascular risk factors. 

Results showed that subjects in the intervention group 

showed significant improvement in weight loss, BMI, 

waist circumference, and hemoglobin A1C levels 

compared to controls. No differences were found in 

other measures such as cholesterol levels, triglycerides, 
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blood pressure, or an estimate of CVD risk (though this 

was borderline). 

Analysis 

This study was completed from August 2014 to 

February 2015 in Gisborne, New Zealand. Subjects were 

included if they were obese (BMI >30) or if they were 

overweight (BMI >25) with either type 2 diabetes, 

ischemic heart disease, hypertension, or 

hypercholesterolemia. Exclusion criteria were diagnosis 

of life-threatening illness, thyroid disease, recent 

myocardial infarction, angioplasty, coronary artery 

bypass grafting, unresponsive congestive heart failure, 

severe mental health disorders, current smoking, 

alcohol, or drug use, pregnant or breastfeeding women, 

or prior bariatric surgery, among others.  

Subjects were randomized to either a control group that 

maintained usual care or to an intervention group that 

was counseled on a low-fat plant-based diet. Subjects 

were encouraged to consume fruits, vegetables, whole 

grains, and legumes; no calorie limit was set and 

subjects were not asked to count calories. Subjects 

were asked to avoid refined oils including olive and 

coconut, all animal products, high-fat plant foods such 

as nuts and avocados, and highly processed foods. 

Subjects were also asked to minimize sugar, salt, and 

caffeinated beverages. A vitamin B12 supplement was 

provided to the intervention group. To encourage 

compliance, subjects in the intervention group attended 

two-hour group sessions twice weekly for 12 weeks. 

Chef-guided cooking tutorials and presentations by 

doctors were part of the sessions. 

At baseline, both groups completed questionnaires that 

assessed personality and general health status. A 3-day 

recall form was used to track “dietary indiscretions” and 

exercise. Other assessments such as medication usage 

were also obtained from electronic medical records. 

Anthropometric assessments were completed; the two 

groups were assessed separately and one week apart by 

a researcher that was not blinded. 

The primary outcomes of the trial were changes in BMI 

and blood cholesterol levels. Other outcomes included 

medication usage, quality of life, and cardiovascular 

events, among others. 

A total of 65 subjects were randomized into the trial. 

The authors estimated 80% power to detect a 

difference in primary outcomes if they had 30 subjects 

per group. After six months of intervention, 49 of the 65 

(75%) subjects followed up. Results showed significant 

reductions in weight and BMI in the intervention group 

compared to controls (weight: -10.6 kg more than 

controls; BMI: -3.9 kg/m2 more than controls). The 

control group showed no significant changes in BMI. 

There was a nonsignificant trend for decreased 

cholesterol levels in the intervention group compared 

to controls at six months (this difference was significant 

at 3 months). Medication usage declined 21% in the 

intervention group from baseline to the six month 

point; usage increased 8% in controls. Hemoglobin A1C 

levels and waist circumference also showed a significant 

difference between groups in favor of the intervention 

group. Minimal data on cardiac events was provided; 

the authors reported there were no transfers to higher-

level care and no hospital admissions for cardiac-related 

care in any subjects. Harms reported included low 

serum B12 levels in two subjects that improved after 

supplementation, one subject required a 

cholecystectomy for cholecystitis, one subject had 

hypoglycemia and later had his insulin stopped, and one 

subject died in a motor vehicle accident; all of these 

occurred in subjects in the intervention group. There 

was a trend for a lower CVD risk in the intervention 

group that approached statistical significance (P=0.06).  

There are important limitations to this study that 

significantly reduce implications that can be made. 

Comparing an intensive intervention group to a control 

group that makes no changes is a weak design. If 

subjects are living a typical Western lifestyle that 

resulted in obesity, why would we want them to 

continue? Additionally, the results of this study really 

only show that the intervention is better than an 

unhealthy lifestyle and dietary pattern. A much better 

and more informative approach is to randomize 

subjects to two different interventions. This way, all 

subjects receive interaction with health professionals, 
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participate in group sessions, and learn cooking skills. 

This way you can isolate the effects of dietary changes. 

If we want to test a low-fat plant-based diet, the ideal 

study would randomize subjects to a group similar to 

the intervention group of the current study, and the 

other group would receive all of the same treatment 

except for the inclusion of animal products.  

In the clinical trial register, the authors report that 

subjects in the intervention group participated in 

cooking classes, received kitchen equipment, and also 

received food items. This would increase the likelihood 

that subjects would eat more home-cooked meals 

rather than restaurant or fast food meals. The authors 

also report an intervention of “comprehensive lifestyle 

changes” that indicates that changes beyond diet were 

likely recommended, despite no specific mention in the 

published paper. In the initial registration, it was also 

reported that the intervention would last for three 

months. All of the following were listed as primary 

outcomes: changes in cholesterol, BMI, blood pressure, 

CVD risk factors, CVD events and progression to surgery, 

medication usage, and quality of life measures. 

The last major weakness of this study is the fact that 

numerous changes were made. In addition to the 

differences previously mentioned in the non-dietary 

aspects, the diet itself had many different components, 

making interpretation difficult. In addition, there was 

really no data presented on actual food intake or 

differences in food intake or nutrient intake between 

the groups. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, no specific mention was found. 

Blinding: Only the statistician was blinded. 

Funding Source: Provided by the following charitable 

trusts: Tairawhiti Complementary and Traditional 

Therapies Research Trust, Tairawhiti Community 

Services Trust, and the J. N. Williams Memorial Trust 

Clinical Trial Registration: Australian New Zealand 

Clinical Trials Registry trial ID ACTRN12614000395639. 

Other sources of bias: Various free or reduced-price 

items were provided to support the intervention group 

including B12 supplements, books, and foods. Four of 

the five authors reported being trustees of the Plant 

Based New Zealand Health Charitable Trust. 

Overall risk of bias: Very High 

Implications 

Compared to a typical Western diet and lifestyle, an 

intensive intervention that includes group counseling 

sessions to change food intake and promote home-

cooked meals that emphasizes whole foods (primarily 

fruits, vegetables, whole grains, and legumes) while 

discouraging animal products, processed foods, sugar, 

salt, and oils may result in weight loss and improved 

cardiovascular risk factors. This study has a high risk of 

bias, multiple interventions, discrepancies between the 

proposed protocol in the trial register and the actual 

protocols reported, conflicts of interest, and weak study 

design comparing intensive intervention to a control 

group that makes no changes; thus, this study provides 

very weak evidence to support the intervention and 

further trials should be completed before drawing firm 

conclusions. 

 

Impact of increased protein intake on 

muscle mass of postmenopausal 

women 

 

Rossato, L. et al. Higher protein intake does not improve 

lean mass gain when compared with RDA 

recommendation in postmenopausal women following 

resistance exercise protocol: A randomized clinical trial. 

Nutrients 2017.  9;1007. 

Summary 

This was a randomized, single-blind trial that assessed 

the ability of a high protein intake to increase muscle 

mass in postmenopausal women beginning a new 
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resistance training regimen. A total of 23 subjects 

completed the trial and were randomized to a standard 

protein or high protein group for 10 weeks of 

intervention. Subjects were given dietary plans to follow 

that provided the appropriate amount of protein for 

their group. All subjects participated in the same 

resistance training program during the study. Primary 

outcomes included changes in muscle mass, strength, 

and fat mass. Results showed improvement in strength 

and measures of muscle mass in both groups, with no 

significant differences between the groups. 

Analysis 

Subjects were recruited from two universities in Minas 

Gerais, Brazil if they were postmenopausal women and 

had a sedentary lifestyle. Subjects were excluded if they 

were receiving hormone replacement, had kidney 

disease, regular alcohol consumption, or orthopedic 

limitations. A total of 47 subjects were included in the 

trial and randomized to one of two groups that varied 

by recommended protein intake. A standard protein 

group aimed for an intake of 0.8 g/kg/day, while the 

high protein group aimed for 1.2 g/kg/day. The authors 

conducted a power analysis and determined they would 

have 80% power to detect a 50% difference in 

outcomes if they had 12 subjects per group, assuming a 

P-value of 0.05.  

At baseline, subjects completed assessments that 

included body composition (DEXA scan), dietary intake, 

anthropometrics, strength, blood tests, and resting 

energy expenditure (REE). Subjects completed 10 weeks 

of intervention that included resistance training and the 

dietary regimen. At the end of the trial, body 

composition, strength, and anthropometrics were 

assessed again. Strength was assessed by 1-rep max for 

bench press and leg extensions. REE was measured by 

indirect calorimetry. Dietary intake was assessed by 24-

hour recalls on three non-consecutive days at baseline, 

during weeks 5-6, and at weeks 9-10, for a total of nine 

days of recalls. An assessment of protein intake before 

and after resistance training was also completed. 

The trial was single-blind; subjects did not know which 

group they were in. After randomization, all subjects 

were given dietary plans that were appropriate for their 

group. The level of fat was increased in the standard 

protein group, and it was decreased in the high protein 

group in order to keep the calorie content equivalent. 

Resistance training regimens followed a standard 

protocol based on recommendations from the 

American College of Sports Medicine. Sessions were 

completed three times per week and were supervised 

by trained professionals that were blind to the 

treatment group. 

No differences were found in the baseline assessments 

including dietary variables such as protein. During 

intervention, the normal protein group showed only a 

slight, nonsignificant increase in protein intake (0.78 vs 

0.87 g/kg/day), while the high protein group increased 

protein intake (0.82 vs 1.18 g/kg/day). BCAA and leucine 

intake showed similar trends in both groups. 

Results showed no significant differences between the 

groups on strength. Both groups showed increases in 

total lean mass and leg lean mass, with no significant 

differences between groups. No changes in total fat 

mass were found. The authors completed an additional 

analysis that combined both groups together and 

assessed the relation between change in protein intake 

and change in lean mass, with no significant relation 

found. 

Numerous limitations of this study need to be 

considered. Dietary intake data was self-reported with 

24-hour recalls. This method can certainly introduce 

error or imprecision to the dietary analysis; additionally, 

it has been shown that obese women (this study’s 

population) tend to underreport energy intake. The 

study also had a high dropout rate, with only 23 of the 

initial 47 subjects completing the trial. This results in 

significantly less statistical power to detect differences 

between the groups. The authors reported that if 12 

subjects were included in each group, they would still 

need to have an effect size of 50% (quite large) to have 

80% power to detect that difference. Given the 

relatively small difference in actual protein intake (0.87 

vs 1.18 g/kg/day), it seems unrealistic to expect an 

increase in muscle mass that is 50% greater in one 
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group. Also of note, the population of this study 

consisted of sedentary individuals. It is widely accepted 

that results from a resistance training program are 

faster and larger in subjects without recent training 

experience. In highly trained individuals, less 

pronounced results would be expected. It is possible 

that any difference due to protein intake could be 

overshadowed by the effect of a new training regimen. 

Different results may be seen in highly trained 

individuals. 

Risk of Bias 

Intention to treat analysis: Included 

Blinding: Single-blind – subjects were not aware of 

treatment group. 

Funding Source: Independent funding that included 

FAPEMIG, a government agency in Brazil, and the 

Federal University of Uberlandia. 

Clinical Trial Registration: Clinicaltrials.gov ID: 

NCT03024125 

Other sources of bias: High dropout rate with only 23 

subjects completing the study with 47 initially 

randomized. The authors declared no conflicts of 

interest. 

Overall risk of bias: Moderate to Low 

Implications 

In postmenopausal, sedentary women starting a new 

resistance training regimen, small increases in protein 

intake (0.3 g/kg/day) are unlikely to result in large 

increases in muscle mass or strength gains compared to 

the RDA of 0.8 g/kg/day. Different results may be seen 

with larger increases in protein intake or different 

populations; it’s possible that small increases in muscle 

mass could occur. Further studies should be completed 

due to the high dropout rate, small difference in protein 

intake, and low statistical power of the current study. 

 

 

Intermittent Fasting for Eight Weeks 

 

Moro, T. et al. Effects of eight weeks of time-restricted 

feeding (16/8) on basal metabolism, maximal strength, 

body composition, inflammation, and cardiovascular 

risk factors in resistance-trained males. J Transl Med. 

2016. 14:290. 

Summary 

This was a randomized, controlled trial that tested an 

intermittent fasting regimen on changes in 

anthropometrics and markers of health such as 

laboratory values. A total of 34 subjects with experience 

in resistance training were included and randomized to 

either a time-restricted feeding group or a standard diet 

group. Subjects followed the intervention for eight 

weeks while also following a standardized resistance 

training regimen. Results showed a significant decrease 

in fat mass in the time-restricted feeding group 

compared to the standard group, as well as lower 

triglyceride levels. No differences were found in fat-free 

mass or strength; while mixed results were found in a 

number of different hormone and laboratory tests.   

Analysis 

Subjects were recruited for this study through 

advertisements in gyms in Veneto, Italy. A total of 34 

males met inclusion criteria such as at least five years of 

resistance training experience including regular training 

around the time of enrollment, being lifelong steroid-

free and no clinical conditions that would be aggravated 

by the study procedures. Subjects were randomized to 

either a time-restricted feeding (TRF) group or a 

standard diet (ND) group. 

Dietary intake was measured by a validated 7-day food 

diary, and subjects were asked to maintain their usual 

calorie intake. During the intervention period, which 

lasted for eight weeks, subjects in the TRF group were 

asked to consume all of their calories in three meals per 

day at 1 P.M., 4 P.M., and 8 P.M. which meant for 16 

hours per day they were fasting. The standard diet 
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group consumed all of their calories in three meals per 

day at 8 A.M., 1 P.M., and 8 P.M. All subjects were 

asked to consume all of their meals within one hour, so 

a meal at 1 P.M. would be consumed between 1 P.M. 

and 2 P.M. No snacks were allowed between meals 

except for 20 grams of whey protein which was 

consumed 30 minutes after each training session. 

Subjects were contacted every week by a dietitian to 

check adherence to the assigned protocol. 

Resistance training regimens were standardized for all 

subjects and lasted for eight weeks with three sessions 

per week on nonconsecutive days. All subjects began 

the regimen in January or February 2014. 

Anthropometric measurements were taken at baseline 

and during the study (exact timeframe not given). 

Measures of fat mass and fat-free mass were assessed 

by dual energy X-ray absorptiometry. Blood samples 

were taken at baseline and after eight weeks. Strength 

was measured with 1 repetition maximum tests for leg 

press and bench press at baseline, after four weeks, and 

after eight weeks. 

Results showed that after eight weeks of intervention, 

subjects in the TRF group showed significant reductions 

in fat mass compared to the ND group (-16.4 vs -2.8%; 

P=0.04). Fat-free mass was maintained in both groups 

with no significant differences between the two. The 

same null result was found in assessments of thigh and 

arm muscle mass. Results of the leg press and bench 

press assessments showed small improvements in both 

groups that were not statistically significant. The TRF 

group showed significant decreases in total 

testosterone and IGF-1, while no changes were found in 

the ND group. The TRF group also showed significant 

decreases in blood glucose, insulin levels, and HOMA-IR 

compared to baseline; the ND group showed no change 

in these variables, but the difference between the two 

groups was not statistically significant. A few other 

laboratory changes were found such as a significant 

decrease in triglycerides in the TRF group. No changes 

in resting energy expenditure were found. 

Some changes in hormone levels seen in this study may 

seem detrimental, while others seem beneficial. Long-

term follow up would provide more definitive results. 

Some hormones have considerable variation 

throughout the day such as testosterone, and a one-

time measurement may miss the bigger picture. With 

lower testosterone levels, losses in strength and muscle 

mass may be expected, neither of which was found in 

this study.  

One concerning aspect of this trial is that no registration 

was found in a clinical trial register. This should be 

standard practice for publications in 2016. Additionally, 

the authors reported some post-hoc adjustments to the 

data, and it was unclear to what extend post-hoc 

analyses were used. Also, there was a large number of 

variables assessed, and with no trial registration, it isn’t 

clear which outcome(s) were intended to be the 

primary. This opens the door for cherry-picking 

outcomes that are positive and downplaying or not 

reporting on outcomes that are null. 

Risk of Bias 

Intention to treat analysis: Appears to be intention to 

treat, though no mention of this was found. 

Blinding: Single-blind: outcome assessors were blinded. 

Funding Source: Appears to be independent, described 

as coming from the authors’ institutional funds. 

Clinical Trial Registration: None found. 

Other sources of bias: Authors declared no conflicts of 

interest. 

Overall risk of bias: Moderate to high. 

Implications 

A time-restricted feeding approach of consuming all of 

the daily calories within an eight-hour window may 

offer some benefits such as increased fat loss and 

improvements in some laboratory measures such as 

triglycerides. Other hormones may be increased or 

decreased following this regimen, and further testing on 

the long-term health effects is needed. The results of 

the current study occurred during a period of 

participation in a resistance training program. Results 
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could be different when a training regimen is not 

followed. Also, research in other populations should be 

completed before generalizing these results to other 

populations, especially in individuals with a past medical 

history of conditions such as diabetes mellitus. 

 

Maternal dietary intake and risk of 

adolescent substance abuse 

 

Hibbeln, J. et al. Meat consumption during pregnancy 

and substance misuse among adolescent offspring: 

stratification of TCN2 genetic variants. Alcoholism: 

Clinical and Experimental Research 2017. 41(11):1928-

1937. 

Summary 

This was an analysis of data from a cohort study in the 

UK. A total of 14,541 pregnant women completed food-

frequency questionnaires during their pregnancy, and 

their offspring were assessed after 15 years for risk of 

substance use that included alcohol, cannabis, and 

tobacco. Results showed that women with a vegetarian 

diet pattern, a low intake of meat, or a high intake of 

pulses or soy during their pregnancy had a higher risk of 

children with substance use at 15 years of age.  

Analysis 

This study was an analysis of data from a previous 

cohort study: the Avon Longitudinal Study of Parents 

and Children – a prospective cohort study conducted in 

England. Pregnant women with an estimated due date 

between 4/1/1991 and 12/31/1992 that lived in a 

particular region of England were invited to participate. 

A total of 14,541 pregnancies and 13,976 offspring alive 

at one year of age made up the population. When the 

offspring reached the age of 15 years, they were invited 

to a clinic to complete electronic questionnaires on 

substance use which included alcohol, tobacco, and 

cannabis use. Of the 9,979 subjects that were invited to 

the clinic, 5,246 (52.6%) showed up.  

Prenatal nutrient intake was assessed with food-

frequency questionnaires (FFQ) that were sent to the 

mothers in their third trimester. Children also 

completed an FFQ at the age of 13 years. Dietary 

information was assessed with a few different methods. 

Researchers attempted to classify the dietary patterns 

of the subjects into one of five categories: health 

conscious, traditional, processed, confectionary, and 

vegetarian. What each dietary pattern consisted of was 

not well described. Individual foods or food groups 

were also assessed. 

Potential confounding factors were assessed for 

adjustment in the data analysis. These factors included 

antenatal measures of housing tenure, education level, 

parity, social class, occupation, ethnicity, and home 

overcrowding at enrollment. Factors after the birth 

included maternal age at delivery and household 

disposable income. Measures of parent-child 

relationship were also assessed at the child’s 15-year 

clinic visit. 

For the data analysis, researchers first assessed the 

relation between dietary patterns and substance use; 

then they looked at individual food intake; then at the 

child’s dietary intake at 13 years of age. The researchers 

also looked at transcobalamin 2 (TCB2) genotyping to 

assess how genetic variations are related to study 

outcomes. 

A total of 5,109 children completed the substance 

abuse questionnaire with adequate information to be 

included in the analysis. Results showed little to no 

association between maternal dietary pattern labeled 

as traditional, processed, or confectionary and 

substance use. With the health conscious pattern, an 

increased risk of cannabis use was found (P<0.001) 

while trends for a slightly increased risk of alcohol 

behavior problems and decreased risk of tobacco use 

were found (not statistically significant). With the 

vegetarian pattern, an increased risk of alcohol behavior 

problems, cannabis use, and tobacco use was found 

(P<0.001 for all). 

The analysis of individual food intake showed that less 

frequent meat consumption and greater intake of 
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pulses and soy foods was associated with a higher risk 

of adolescent substance use. No other foods were 

reported to show consistent associations, but increased 

rice, pasta, and nut consumption were associated with 

increased cannabis use. It was reported that adverse 

parent-child relationships (specifically less monitoring, 

greater conflict, and less child disclosure) were 

significantly associated with substance use. Vegetarian 

diet pattern and meat consumption showed no relation 

to parenting style. Iron status was assessed with a few 

different measures, none of which were associated with 

substance use. 

In the genetic analysis, genes for transport proteins 

involved in cobalamin and iron transport were assessed. 

Results showed that in subjects with two different types 

of genetic variation (homozygous CC or GG), substance 

use in their children was directly related to meat 

consumption, with higher meat consumption related to 

lower substance use. In a third genetic variant 

(heterozygous CG), no association was found between 

meat intake and substance use in the children. The 

authors suggested that the homozygous genotype may 

be less optimal for biological activity of the transport 

proteins it codes for; thus, subjects with this genotype 

will be more dependent on getting an adequate dietary 

intake of cobalamin and iron. 

This study does make several interesting observations; 

however, the observational design of the study limits 

the conclusions that can be drawn. The authors did 

adjust the data for several potential confounding 

factors including socioeconomic status, but there are 

always more potential confounders that could be 

present. No mention of parental substance use was 

noted, which may have a significant effect on the 

children’s use. Randomized trials are needed before 

firm conclusions can be drawn. Until definitive trials are 

completed, it would be prudent to consume a varied 

diet that includes a variety of nutrient-dense foods. Any 

restrictive diet that eliminates foods or food groups will 

increase risk of nutrient deficiencies unless a conscious 

effort is made to replace lost nutrients. 

 

Risk of Bias 

Intention to treat analysis: N/A 

Blinding: N/A; Primary outcomes were based on self-

reported data. 

Funding Source: Appears to be independent funding 

which included the UK Medical Research Council, 

Wellcome Trust, the University of Bristol, the NIAAA, 

and the NIH.  

Clinical Trial Registration: None noted. 

Other sources of bias: Authors declared no conflicts of 

interest. 

Overall risk of bias: High 

Implications 

Randomized trials are needed to assess the impact of 

low or no consumption of meats during pregnancy on 

outcomes of the children. Trials could also assess 

limited intake of other food groups as well.  

 


