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Introduction

Much of the current effort to treat cardiovascular disease (CVD) involves reducing the
level of low-density lipoprotein cholesterol (LDL-C), which is also known as the “bad
cholesterol.” LDL-C is however not a cholesterol; it is a lipoprotein that transports
cholesterol from the liver to repair damaged tissues in the human body. The high-
density lipoprotein cholesterol (HDL-C), known as the “good cholesterol,” returns the
unused cholesterol to the liver. We should consider LDL-C and HDL-C as essential
components of the natural cholesterol cycle that provide cholesterol to help heal
damaged bodily tissues and return the unused cholesterol to the liver.

Discussion

Issues with the cholesterol theory include the following:

o Reducing cholesterol levels to low values leads to low levels of serum serotonin,
increasing the risk of depression and suicide (1). This is contrary to the cholesterol
theory, which assumes that lower cholesterol levels are preferable.

o Most people over 60 years of age have lower mortality rates with higher LDL-C
levels (2).

o A large clinical trial (3) that used the medication evacetrapib was performed to show
that decreasing LDL-C and increasing HDL-C would help protect patients from
major cardiovascular events such as heart attack and stroke. Although the LDL-C
was decreased by an average of 37% and the HDL-C was increased by an average of
130% compared to those in patients taking a placebo, the medication did not
improve cardiovascular health. The results of this trial disprove the cholesterol theory.

o A recent article analyzed all-cause mortality rates as a function of LDL-C values (4).
The lowest all-cause mortality rate was for LDL-C levels in the range of 160-189.9.
Lowering cholesterol from this level to a low LDL-C level in the range of 70-99.9
resulted in an approximately 20% increase in the all-cause mortality rate. Lowering
cholesterol to a very low cholesterol level with LDL-C below 70 resulted in over a
50% increase in the all-cause mortality rate.

All of these examples show that reduced LDL-C levels have either equal or higher
mortality rates compared with high LDL-C levels. This contradicts the cholesterol
theory, which assumes that lower LDL-C values imply lower mortality rates. We
therefore conclude that high LDL-C levels are not a cause of CVD.

Proponents of statin drug therapy may state that statin drugs are effective in treating
CVD. This may be due to the antibacterial and anti-inflammatory properties (5, 6) of
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statin drugs rather than the reduction of LDL-C levels. However, if
higher cholesterol levels are beneficial, then decreasing cholesterol
levels with statin drugs is counterproductive. It would be
preferable to use antibacterial medications that do not decrease
cholesterol levels.

If high levels of LDL-C are not the cause of CVD, then what is?
An article published in 2012 (7) postulated that bacterial infections
could be a cause of CVD. Ever since, evidence has accumulated to
validate this theory. As discussed in a Harvard Health article (8),
there is a connection between bacterial gum disease and heart
disease. There also seems to be a relationship between some gut
microbiota and heart disease (9). In addition, a study from the
University of Minnesota (10) concludes that “CVD patients had
higher odds of infection within 90 days preceding their CVD event
compared with equivalent control periods 1 and 2 years previous.”

What is the mechanism by which a bacterial infection can
injure the arteries? Peptic ulcers develop because Helicobacter
pylori bacteria eat away the protective lining of the digestive
system. Just as occurs with ulcers, a bacterial infection may eat
away at the walls of the arteries. Some research has been
performed to confirm this theory (11-15).

A review published in 2023 (16) summarizes the status of the
connection between bacterial infections and CVD. This review
contains many additional references that show that bacterial
infections are a major cause of CVD. It concludes that
“Abundant evidence supports the view that infectious diseases
are a major cause of atherosclerosis, AMI and myocarditis and
that inflammation is a protective reaction against infection,
rather than the very cause. As bacteremia and sepsis have been
found in many patients with serious AMI, we suggest that
blood cultures should be performed in all patients with AMI or
stroke, and if positive, the patient should be treated with a
suitable antibiotic.”

Conclusions

It took decades for the medical community to accept that
bacterial infections are a major cause of peptic ulcers. This
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revolutionized the treatment of peptic ulcers. After the medical
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CVD, the treatment of CVD will be similarly revolutionized.

Author contributions

DK: Writing - original draft, Writing - review & editing.

Funding

The author declares that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

I acknowledge the influence of articles by Dr. Emily Deans in
Psychology Today that pointed out the dangers of low cholesterol.
I also acknowledge the suggestions for this article made by Dr.
Uffe Ravnskov and Dr. David M. Diamond.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

6. Antonopoulos AS, Margaritis M, Lee R, Channon K, Antoniades C. Statins as
anti-inflammatory agents in atherogenesis. Curr Pharm Des. (2012) 18(11):1519-30.
doi: 10.2174/138161212799504803

7. Ravnskov U, McCully KS. Infections may be causal in the pathogenesis of
atherosclerosis. Am ] Med Sci. (2012) 344:391-4. doi: 10.1097/MAJ.0b013e31824ba6e0

8. Gum Disease and Heart Disease: The Common Thread. Available online
at:  https://www.health.harvard.edu/heart-health/gum-disease-and-heart-disease-the-
commonthread (Accessed January 29, 2024).

9. Wilson Tang WH, Kitai T, Hazen SL. Gut microbiota in cardiovascular health
and disease. Circ Res. (2017) 120(7):1183-96. doi: 10.1161/CIRCRESAHA.117.309715

10. Cowan LT, Lutsey PL, Pankow JS, Matsushita K, Ishigami J, Lakshminarayan K.
Inpatient and outpatient infection as a trigger of cardiovascular disease: the ARIC
study. ] Am Heart Assoc. (2018) 7(22):e009683. doi: 10.1161/JAHA.118.009683

11. Karbasi-Afshar R, Khedmat H, Izadi M. Helicobacter pylori infection
and atherosclerosis: a systematic review. Acta Med Iran. (2015) 53:78-88. PMID:
25725176

frontiersin.org


https://doi.org/10.1021/bi100276b
https://doi.org/10.1136/bmjopen-2015-010401
https://doi.org/10.1056/NEJMoa1609581
https://doi.org/10.1161/JAHA.121.023690
https://doi.org/10.1186/1476-0711-11-13
https://doi.org/10.2174/138161212799504803
https://doi.org/10.1097/MAJ.0b013e31824ba6e0
https://www.health.harvard.edu/heart-health/gum-disease-and-heart-disease-the-commonthread
https://www.health.harvard.edu/heart-health/gum-disease-and-heart-disease-the-commonthread
https://doi.org/10.1161/CIRCRESAHA.117.309715
https://doi.org/10.1161/JAHA.118.009683
https://doi.org/10.3389/fcvm.2024.1389109
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Kissinger

12. Khoshbayan A, Taheri F, Moghadam MT, Chegini Z, Shariati A. The association
of chlamydia pneumoniae infection with atherosclerosis: review and update of in vitro
and animal studies. Microb Pathog. (2021) 154:104803. doi: 10.1016/j.micpath.2021.
104803

13. Shi H, Li Y, Dong C, Si G, Xu Y, Peng M, et al. Helicobacter pylori infection and
the progression of atherosclerosis: a systematic review and meta-analysis. Helicobacter.
(2022) 27:€12865. doi: 10.1111/hel. 12865

14. Wang X, He Q, Jin D, Ma B, Yao K, Zou X. Association between helicobacter
pylori infection and subclinical atherosclerosis: a systematic review and meta-

Frontiers in Cardiovascular Medicine

03

10.3389/fcvm.2024.1389109

analysis.  Medicine 100:¢27840.  doi:  10.1097/MD.

0000000000027840

15. Khan S, Rahman HN, Okamoto T, Matsunaga T, Fujiwara Y, Sawa T, et al.
Promotion of atherosclerosis by Helicobacter cinaedi infection that involves
macrophage-driven proinflammatory responses. Sci Rep. (2014) 4:4680. doi: 10.
1038/srep04680

16. Ravnskov U, Alabdulgader A, Mccully KS. Infections may cause arterial
inflammation, atherosclerosis, myocarditis and cardiovascular disease. Med Res
Arch. (2023) 11(5). doi: 10.18103/mra.v11i5.3866

(Baltimore).  (2021)

frontiersin.org


https://doi.org/10.1016/j.micpath.2021.104803
https://doi.org/10.1016/j.micpath.2021.104803
https://doi.org/10.1111/hel.12865
https://doi.org/10.1097/MD.0000000000027840
https://doi.org/10.1097/MD.0000000000027840
https://doi.org/10.1038/srep04680
https://doi.org/10.1038/srep04680
https://doi.org/10.18103/mra.v11i5.3866
https://doi.org/10.3389/fcvm.2024.1389109
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Are bacterial infections a major cause of cardiovascular disease?
	Introduction
	Discussion
	Conclusions
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


