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Lipid-lowering and kidney
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Genetic analysis [1,2], particularly the Mendelian random-
ization approach, has become one of the most important
studying tools for contemporary life science, including
lipidology and pharmacology. In the current issue, Park
et al. [3] demonstrated that genetically predicted HMGCR
inhibition is associated with a low estimated glomerular
filtration rate (eGFR), while that of PCSK9 is associated
with high eGFR using a Mendelian randomization study.
Impaired renal function is one of the leading public health
burdens. At present, a considerable number of individuals
are taking lipid-lowering agents, and many of them have
multiple comorbidities. Particularly, many elderly people
and patients with chronic kidney disease are candidates for
statin prescription [4,5]. To date, it has not been frequently
agreed that statins have harmful effects on renal function.
Although an excess of postoperative acute kidney injury af-
ter rosuvastatin use has been reported [6], this finding was
not regarded as serious and included in the latest guide-
lines [7].

Strong points of the study by Park et al. [3] are as follows:
1) It analyzed the causal relationship between lipid-low-
ering and renal function using eGFR, which has not been
well established yet. 2) It is a timely study of the current
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health environment in which both renal dysfunction
and statin use are becoming more common. 3) It newly
identified differential effects of inhibition of HMGCR and
PCSK9 on renal function. Studies on the impact of vari-
ants of lipid-related genes on nonlipid parameters have
potential importance in medicine. This can be utilized to
coin polygenic scoring system that can be applied to select
individuals who can experience additional benefit or harm
from specific lipid-modifying drugs (so-called “precision
medicine”). The size of benefit or harm has not been fully
clarified by previous studies including that by Park et al. [3].
However, some issues need to be pointed out in this
study. Lipid-lowering efficacy of statin is commonly pre-
sented as percentage changes. The study by Park et al.
[3] used absolute differences in low-density lipoprotein
cholesterol (LDL-C) rather than its percentage difference.
When performing lipid-lowering pharmacotherapy, for
instance with statins, the drug intensity by which a person
can obtain 50 mg/dL of LDL-C reduction might be diverse.
Low- to moderate-intensity statins can reduce >50 mg/dL if
the baseline LDL-C is 200 mg/dL, whereas it might be dif-
ficult to decrease the level by 50 mg/dL even with high-in-
tensity statins if the baseline level is 80 mg/dL. Thus, when
we try to estimate the effect of LDL-C differences, it may
cause confusion if the absolute LDL-C values are used be-
cause the baseline LDL-C range is wide in the real world.
Although the LDL-C difference of 50 mg/dL is quite large
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Down & rise of eGFR
by HMGCR & PCSKY inhibition
(Mendelian randomization study)
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. Causal relationship demonstrated
- Timely study

- Differential effects of different lipid-lower-
ing agents can be assumed

- Potential for precision medicine

Figure 1. Strength and limitation of Park et al.’s study [3].
eGFR, estimated glomerular filtration rate.

for most people, the differences in eGFR affected by vari-
ations of two genes are quite small. In this regard, clinical
impact of these two genetic pathways and that from these
eGFR changes needs to be interpreted cautiously. In some
prior Mendelian randomization studies on lipid traits, the
risk differences of coronary artery disease according to
genetic variation of lipid-related genes have been greater
than 40% [8,9]. Compared to these findings, clinical im-
plication of small eGFR changes affected by lipid-related
genes seems to be limited. This difference between studies
could be partly from the relatively weak relationship be-
tween lipids and renal function compared to that between
lipids and atherosclerotic vascular disease (Fig. 1).

It seems better to consider several points when clinicians
accept the results of Park et al. [3]. The benefit of regular
monitoring of renal function for statin therapy is not clear
and is not currently recommended. This study used the
Mendelian randomization approach that represents life-
long effect of genetic variation. However, the impact of
LDL-C difference on eGFR was modest, and this impact
can be smaller when the difference is made by pharmaco-
therapy in a certain life period rather than lifelong dura-
tion. In this regard, it needs caution when interpreting the
results on HMGCR and PCSK9 inhibition and extrapolating
them to the lipid-lowering drug effects.
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Limitation

- Uncertain clinical meaning of small eGFR
difference

- Need for regular eGFR monitoring after
lipid-lowering therapy unlikely

- Caution needed for translating lifelong
genetic effect to shorter drug treatment
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