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Early in an infection, bacteria are in a growth phase where they divide rapidly to increase the number of bacteria to establish an infection. Bacteria then enter
a stationary phase where bacterial growth slows down. The current antibiotic treatments for acute and chronic Lyme Disease and Bartonella primarily work
in the bacterial growth phase. Still, these antibiotics are ineffective once the bacteria enter into the stationary phase. In recent years, researchers have
conducted screening studies of drugs and natural compounds to identify effective treatments for Lyme Disease and Bartonella in a stationary phase.

Surprisingly, a medication called methylene blue proved to be an effective treatment for stationary phase Lyme Disease and Bartonella.

What is Stationary Phase Lyme Disease and Bartonella

There are four phases of bacterial growth - lag, log (growth), stationary, and death. The lag phase is when the bacteria are preparing resources to grow. The
log or exponential growth phase is when bacteria are rapidly dividing — one becomes two, two becomes four, four becomes eight, etc.). In the stationary
phase, the rate of bacterial growth equals bacterial death, so there is no net change in the number of bacteria. The death phase is when the bacteria die off

at a rate that exceeds bacterial growth.
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“The conditions that sustain constant bacterial growth are seldom found in nature... The influence
of harsh environmental factors, accumulation of toxic metabolic waste products during
starvation, and antibiotics — all this threatens the survival of E. coli and other bacteria. For
protection against harsh environmental influences, bacterial culture can enter a stationary phase
where its internal systems of protection against stress become activated.” Survival guide:
Escherichia coli in the stationary phase
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Is it Post Treatment Lyme Disease Syndrome (PTLDS) or
Chronic Lyme Disease (CLD)?

Lyme disease’s most controversial debate is whether or not the bacteria that causes Lyme disease (Borrelia burgdorferi) survives the commonly prescribed
antibiotic regimens and continues to cause symptoms. The Infectious Disease Society of America (IDSA) refers to this phenomenon as Post Treatment Lyme
Disease Syndrome (PTLDS). It suggests the infection with Lyme Disease has been adequately treated, and the symptoms remain due to another cause, such

as an autoimmune response.

Several research studies have demonstrated the Lyme spirochete persists in humans following antibiotic therapy. The International Lyme and Associated

Disease Society (ILADS) characterizes the persistence as Chronic Lyme Disease (https:/pubmed.ncbi.nlm.nih.gov/31888310/) (CLD). Lyme Disease

may persist and become chronic because the commonly used treatments are not effective at treating the stationary phase of the Lyme bacteria.

Stationary Phase of the Lyme Spirochete Causes More
Severe Symptoms

In 2018 researchers from John Hopkins University published a study (https:/pubmed.ncbi.nlm.nih.gov/30946803/) that looked at the severity of arthritis

when the bacteria that causes Lyme Disease was in the growth phase, the stationary phase, and biofilm colonies. The research discovered the arthritis was

more severe earlier in an infection in the stationary phase and biofilm groups than in the growth phase group. The researchers also concluded that currently

used antibiotic regimens are less effective against the stationary and biofilm bacteria.

The currently used antibiotic regimens to treat Lyme Disease kill bacteria in the growth phase, but
the bacteria that cause more severe symptoms are not affected.
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Methylene Blue for Lyme Disease

In 2014, researchers from Johns Hopkins University screened an FDA drug library for activity against Borrelia burgdorferi (the bacteria that causes Lyme
disease). They identified 165 hits (drugs) with higher activity against Lyme disease than doxycycline and amoxicillin. The following year the same

researchers narrowed the results down to the top 52 drugs that can be used in humans and effectively killed at last 65% of stationary phase bacteria.

The researchers discovered (https:/pubmed.ncbi.nlm.nih.gov/27025631/) that various drugs used to treat other infections — including antibiotics,

antivirals, antifungals, and antiparasitics — were effective at killing stationary phase Borrelia. One of the top hits was a medication called methylene blue.
Methylene blue was originally an antimalarial medication currently used to treat a condition called methemoglobinemia and urinary tract infections.

Methylene blue was almost as effective as daptomycin — a drug that has received attention for its ability to treat persistent Lyme disease.

Methylene Blue for Bartonella

An infection with the bacteria Bartonella may be more problematic (https:/drtoddmaderis.com/bartonella-symptoms-testing) than Lyme disease.
Multiple vectors transmit Bartonella, diagnostic testing historically has not been accurate, and most physicians are not familiar with this infection, so rarely
consider it as a diagnosis. If a Bartonella diagnosis is confirmed, a critical challenge is finding effective treatments. The commonly used antibiotics to treat
Bartonella — rifampin, azithromycin, clarithromycin, ciprofloxacin, and doxycycline — work early in infection during the bacterial growth phase but are not
effective during the stationary phase leading to poor treatment response. It is common for someone to feel better on these medications then have

symptoms return as soon as the medications are discontinued due to bacterial resistance.

In 2019, some of the same researchers from Johns Hopkins University who performed the above Lyme disease study completed a drug screen to identify

effective medications against the stationary phase Bartonella. Their research discovered (https://pubmed.ncbi.nlm.nih.gov/31035691/) 110 drug
candidates from an FDA approved drug library that had better activity against Bartonella's stationary phase than ciprofloxacin. The top 52 drug candidates
from the primary screen were evaluated for their effectiveness by the number of bacteria remaining under microscopy. Similar to the previous drug screen

findings for stationary phase Lyme disease, only 25% of stationary phase Bartonella bacteria remained following exposure to methylene blue.

The researchers confirmed their findings by performing minimal inhibitory concentrations (MIC) study — the minimum amount of medication need to kill
growing bacteria. Again, methylene blue performed very well. Interestingly, the drug daptomycin performed well against stationary phase Bartonella but was
not effective against growing Bartonella. Rifampin — a commonly used antibiotic for Bartonella — worked well against growing Bartonella but was not

effective at killing Bartonella’s stationary phase.
Another challenge the researchers conducted was to test the effectiveness of the top 7 drugs from a stationary phase culture against Bartonella at various

stages of growth to mimic the course of a natural infection. Here, the drugs were evaluated for their effectiveness against 1-day old growth phase 5-day old

stationary phase. Again, methylene blue was a top performer proving its effectiveness against Bartonella in the infection’s growth and persistent stages.

Drug Combinations for Treating Bartonella

Researchers published the first study to evaluate drug combinations against Bartonella (https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC7149919/)

in the stationary phase and biofilms in 2020. Again, a team of researchers led by Ying Zhang, MD from Johns Hopkins University, expanded upon the single
drug screen study from 2019. This research study evaluated the top-performing drugs from the 2019 trial and created 25 two-antibiotic combinations to test

their efficacy against Bartonella in the stationary phase and biofilms.

Of the 25 combinations of antibiotics, four were able to completely eradicate stationary phase Bartonella in 24 hours — azithromycin/ciprofloxacin,

azithromycin/methylene blue, rifampin/ciprofloxacin, and rifampin/methylene blue.

The next test was to determine how long it took for single and combination antibiotics to kill stationary phase Bartonella. Of the single and combination

antibiotics, the methylene blue combinations with azithromycin and rifampin killed Bartonella’s stationary phase in the shortest time.

Biofilms are colonies of bacteria in a structure that improve the survival of the bacteria. In this same study, the researchers experimented to see how much
bacteria in biofilms remained after exposure to single and combination antibiotics at two days, four days, and six days. None of the single or combination

antibiotics were able to kill Bartonella after 2 and 4 days. However, the azithromycin/ciprofloxacin, azithromycin/methylene blue, rifampin/ciprofloxacin, and
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rifampin/methylene blue combinations eradicated Bartonella in biofilms after six days.

Given the toxicity of ciprofloxacin, the combinations with methylene blue are a better option for
treating Bartonella in the stationary phase and in biofilms.

New Research, New Effective Treatment Options

Treatment options for chronic infections with Lyme disease and Bartonella have historically been inadequate. Recent research using drug screens to identify
effective treatments for the stationary phase of infection has produced some promising options. The research has also confirmed the currently used
antibiotics primarily work in the initial growth phase of an infection but not the stages that develop in chronic infection. Methylene blue is a promising

treatment option for tens of thousands of people suffering from chronic Lyme disease and Bartonella.
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Discussion

Heather says
DECEMBER 1, 2020 AT 8:35 AM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-128)

Thank you for this article. | am currently taking methylene blue drops in water to help raise my 02 sat level because of COVID. | decided to search its effects on Lyme and found

your article. How are the doses of methylene blue being taken? IV, oral, inhaler? Is it at all effective without combining with an antibiotic?

REPLY

2 DR. TODD MADERIS (HTTP://DRTODDMADERIS.COM) says
‘t-) JANUARY 1, 2021 AT 5:03 PM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-143)

Heather,
We use compounded liposomal methylene blue.

REPLY

Lisa Napolitano says
DECEMBER 23, 2020 AT 10:15 AM (HTTPS:/DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-134)

Do you have a link to the actual John Hopkins study showing what doses they used in their study?

REPLY

Carmen says
DECEMBER 23, 2020 AT 10:34 AM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-135)
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Lisa,

The links to the three studies from Johns Hopkins are in the article. These are in vivo studies so dosages do not directly correlate to human dosages.

Best,

Carmen
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aaron kigler says
DECEMBER 24, 2020 AT 7:47 PM (HTTPS:/DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-137)

where can you get liposomal methylene blue?

REPLY

v \ DR. TODD MADERIS (HTTP:/DRTODDMADERIS.COM) says
- DECEMBER 26, 2020 AT 8:22 AM (HTTPS:/DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-139)

Aaron,

The liposomal methylene blue | prescribe is compounded by a pharmacy so it requires a prescription. | am not aware of over-the-counter liposomal methylene blue.
REPLY
Carol says
MAY 14, 2021 AT 9:58 AM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-193)
Is the Methylene Blue that you use in capsule form?

REPLY

¥ \ DR. TODD MADERIS (HTTP://DRTODDMADERIS.COM) says
= MAY 15, 2021 AT 8:48 AM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-195)

We use both capsule and intravenous methylene blue in our practice.

REPLY

Leonie says

JULY 23, 2021 AT 2:57 PM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-218)

Where can | buy methylene blue? | have a ricipe from my doctor. But they don’t have it in the Netherlands..

Can someone please help my to take methylene blue . ,

REPLY

¥ , DR. TODD MADERIS (HTTP:/DRTODDMADERIS.COM) says
o= AUGUST 29, 2021 AT 4:54 PM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-233)

Leonie,

We use a compounding pharmacy for methylene blue in the United States. You may want to check with compounding pharmacies in the Netherlands.

In health,
DrM
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Ana says
JULY 28, 2021 AT 3:48 PM (HTTPS:/DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-221)

Since Methelyne blue is also used to treat depression are there any issues when you stop using it? Also, can you drink moderately while on it?

Thank you!
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£.% DR.TODD MADERIS (HTTP://DRTODDMADERIS.COM) says
‘g-" SEPTEMBER 22, 2021 AT 5:14 PM (HTTPS:/DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-251)

Hi Sara,

I have not had patients report a rebound depression after discontinuing methylene blue.

LENNY D (HTTP://NONE) says
APRIL 26, 2022 AT 10:25 AM (HTTPS:/DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-321)

My son is currently taking 2 SSRIs. Even St. John’s Wort gives him a reaction. As cyproheptadine (CPH) is an antihistamine (reducing serotonin)....would you suggest taking MB &

CHP while also reducing or stopping SSRIs? This very well might be the ideal way to slowly come off these SSRIs.

REPLY

£.% DR.TODD MADERIS (HTTP://DRTODDMADERIS.COM) says
‘g-" JUNE 20, 2022 AT 5:31 PM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-335)

Lenny,

This is a good question and thought process. It is best to discuss this approach with your son’s doctor.

Best,
Dr.M

REPLY

Dara says
AUGUST 16, 2022 AT 12:32 PM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-346)

Hello, has MB shown to be effective against Babesia? Would you say oral is suitable if IV is not a viable option for a certain patient or is it preferred to have both IV and oral?

REPLY

£.% DR.TODD MADERIS (HTTP://DRTODDMADERIS.COM) says
‘i" AUGUST 26, 2022 AT 9:03 PM (HTTPS://DRTODDMADERIS.COM/METHYLENE-BLUE-FOR-LYME-DISEASE-AND-BARTONELLA#COMMENT-350)

Methylene blue may be effective against babesia, but it is not the preferred treatment. Oral MB (liposomal) is effective.

REPLY
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