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Course Intent

• Directed toward veterinary and other practitioners 
new to field of PBMT as well as those with previous 
knowledge and experience.

• The goal is to engage practitioners and researchers 
alike in current and novel therapeutic uses for PBM 
in clinical veterinary medicine. The broader intent is 
to expand the impact in the medical world at large.



One Health Initiative

• “Recognize that human health, animal health, and ecosystem 
health are inextricably linked, One Health seeks to promote, 
improve, and defend the health and well-being of all species 
by enhancing cooperation and collaboration between 
physicians, veterinarians and other scientific, health and 
environmental professionals”

• “Promote joint efforts in clinical care through the assessment, 
treatment and prevention of cross-species disease”



One Health Initiative

• The role of Veterinary Medicine is to explore 
treatment options in a profession that is less 
restrictive in order to advance the care of animal 
patients as well contribute to the improved care of 
all species, including human.

• Laboratory Animal Research as well as Clinical 
Veterinary Medicine are both equal and essential in 
achieving these goals.



One Health Initiative

Photobiomodulation

Veterinary Medicine                                                             Human Medicine

Improved Health 
Care



Sessions Objective

• Review and update current knowledge of cellular mechanisms 
and principles of PBM

• Understand the relationship between PBM and Blood Flow  

• PBM as analgesic therapy

• From Pets to People:  The role of Light Therapy in fulfilling the 
goal of “One Health”

• Clinical Case Applications
- Hepatic, Respiratory, Neurologic Diseases and PBMT

- Chronic Renal Disease  (CKD)

- Acute Kidney Injury  (AKI)



Pilot Study: PBMT in Canine and 
Feline Patients with Chronic Renal 

Disease 
(three years later)

• Ronald E. Hirschberg DVM

• rhirschberg@brocktonah.com
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Why Chronic Renal Disease?



Chronic Renal Disease in Canine 
and Feline Patients

• Hi morbidity and mortality (Estimated that > 30 % cats 
over 11 yrs.    > 50% cats over 15 yrs.)

• Current treatment focuses on mitigation of signs not 
treatment of disease (defensive)

• Early detection with SDMA testing still accepts 40 % of 
total nephron damage at diagnosis

• Self propagating disease after onset

• Insidious and progressive



Chronic Renal Disease in Canine 
and Feline Patients

• Loss of appetite,  dehydration, cachexia common
– 43% of feline owners report abnormal appetite with over half of these 

owners reporting poor appetite requiring coaxing and hand feeding 5-
7 days per week*

– 47% of feline patients receive subcutaneous fluids at home

– 51% of feline patients receive oral medications (hypotensive drugs, 
appetite stimulants, phosphorous binders) 

• Demoralizing and extremely upsetting for client

• Relevance to CRD in humans could have major impact on a 
major life changing global disease

*Journal AAFP  February 2015



PBM and Potential Impact on Chronic 
Renal Disease

• Anti inflammatory effects (Interstitial Tubulo Nephritis)

• Vascular effects (vasodilation and potential impact on 
compensatory glomerular hypertension)

• Endorphin and pro Serotonin effects (stimulate appetite, 
decreased anxiety, enhanced wellness and QOL)

• Increased stem cells (repair? erythropoiesis) 

• “Client Involvement effect”   (proactive approach….less 
hopeless, closer relationship with clinician, increased 
compliance in treatment of disease, improved observation)





Protocol for Treatment of Renal 
Disease (CRD & AKI)

• Stage Renal Disease by International Renal Interest 
Society Standards  (IRIS) including substaging

• Initiate supportive therapy according to standard medical 
practice

• Treat with PBMT twice daily for first three days during 
hospitalization (Stage 3 or 4)

• After discharge treat twice weekly for two weeks and 
then once weekly for two weeks

• Maintenance  intervals prolonged to effect (q2-3 wk)

• Continue to monitor biochemistries as needed



IRIS Staging

Stage

1

2

3

4

Creatinine  (mg/dl)

Canine                      Feline

< 1.4                         < 1.6

1.4-2.0 1.6-2.8

2.1-5.0 2.9-5.0

> 5.0                        > 5.0



IRIS Staging

Stage

1

2

3

4

Creatinine  (umol/l)

Canine Feline

< 125                        < 140

< 125-180 < 140 -250

< 181-440 < 251-440

> 440                        > 440



IRIS Substaging

•Symmetric 
Dimethyl
Arginine (SDMA)

•Urine Protein 
Creatinine Ratio 
(UPC)

•Systolic Blood 
Pressure 
(Doppler)

Further substaging of Stages 1 and 2

2a, 2b

Substages:  NP, BP, P

Substages: AP0, AP1, AP2, AP3



Light Therapy Parameters

• LED Cluster array with moderate pressure applied

• Placements over inguinal, popliteal, sub lumbar lymph 
nodes and medial tibial crest area

• Power output 1390 mw

• 34 Diodes 660 nm  (red)     35 Diodes  850 nm (NIR)

• Irradiance     50 mw/cm2

• Time per placement 60 seconds

• Pulse Rate 2.5 Hz

• Duty cycle 90%

• Fluence 3 J/cm2



Light Therapy Parameters

• Laser Cluster  810nm with moderate pressure

• Placements directly over L and R kidney

• Power output 1000mw 

• Irradiance 5000 mw/cm2

• Time per placement 60 seconds

• Pulse Rate 2.5 Hz

• Duty Cycle 90%

• Fluence 150 J/cm2



Creatinine Trending over Time
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Phosphorous Trending over Time
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Results:  Pilot Study Participants

• Nine of eleven participants did well throughout the study and 
enjoyed a “very good or excellent quality of life” based on client 
assessment of appetite and activity.

• No participants were required to take medication or subcutaneous 
fluids after initial hospitalization and stabilization 

• All survivors maintained (+/- 5%) weight throughout the study

• Two Stage IV patients (one canine Terra and one feline Ginger)  
significantly outlived any survivor of a previous large population 
retrospective study 

• Terra survived 300+ days and Ginger 900+ days as compared to 
longest survivors (99 days) in the retrospective study.



Update 2018

• Total number of compliant CRD PBM patients to date approximately 
85 (inclusive of 6 “at home adjunctive therapy” patients)

• Stage III and Stage IV patients

• Patient’s QOL assessed by client based on appetite, activity and 
social interaction. 

• Renal parameters checked every 90 days show improved stability 
compared to patients in retrospective study KSU.

• Three human “at home” patients are reporting significant benefit 
regarding energy level, appetite and stabilization of renal 
parameters.

• Currently beginning treatment for Stage II CRD veterinary patients 
based on sub staging and owner input.



CASE STUDIES



“Ginger” 11 year old FeSp DSH

•History
–Presented with a three day 
history of  vomiting, inappetence
lethargy,  and malodorous breath

•Physical Exam
–Physical exam revealed 6-8% 
dehydration, tachycardia, slightly 
small kidneys

•Laboratory Eval
–Bun  >130      (15-35)
–Cr       11.1     (.5-2.3)
–PO4     9.5      (3.5-6.3)
–U/A   S.G.        1.015

Prot    4+
Sed unremarkable



“Ginger” 11 year old FeSp DSH

•Diagnostic Note
–Ultrasound and Urine 
Protein/Creatinine Ratio 
Declined.    BP 155

•Diagnosis
–Stage IV CRD  (IRIS)

•Therapy
–Fluid Therapy  Initiated 72 hr 
(Correct Dehydration + 2.5X daily 
requirement)
–Laser Therapy Initiated 
(Regional LN + Kidneys)
–Daily for 3 days then twice 
weekly
–Renal Diet



“Ginger” 11 year old FeSp DSH

•Laboratory Eval on Discharge
–BUN  70 (previously >130)
–Cr  5.6 (previously 11.1)
–PO4  4.8 (previously 9.5)

•One Week Later
–BUN  55
–Cr  5.9
–Po4 5.4

•Two Months Later
–BUN  48
–Cr  4.8
–Po4  5.0



“Ginger” 11 year old FeSp DSH

•Six Months Later 
–BUN  50
–Cr  3.2
–Po4 4.1
– one pound weight gain
–normal activity resumed

•Fifteen months after dx
–BUN 46
–Cr 3.6
–Po4 4.3
–-overweight  (+2 pounds)



“Terra” 12 year old FeSp Chow Mix

•History
–Presented with  lethargy, 
decreased appetite, vomiting 
PU/PD of several days duration

•Physical Exam
–Physical exam revealed 6% 
dehydration,  weakness,  dry  
mm

•Laboratory Eval
–Bun   102      (7-27)
–Cr       6.3     (.0.5-1.8)
–PO4    7.1     (2.5-6.8)
–U/A   S.G.        1.010

Prot    4+
Sed unremarkable

-BP (Doppler) 155 mm Hg



“Terra” 12 year old FeSp Chow Mix

•Diagnostic Note
–Ultrasound  revealed severe 
cortical thinning and dialated
pelvis (fluids) and  ^ echogenicity

•Diagnosis
–Stage IV CRD  (IRIS)
–Sub Stage  proteinuric

•Therapy
–Fluid Therapy  Initiated 48 hr 
(Correct Dehydration + 2.5X daily 
requirement) x 2 days
–PBMT Initiated (Regional LN + 
Kidneys) daily for 2 days then  
twice weekly,   & now every 
three weeks
–Renal Diet



“Terra” 12 year old FeSp Chow Mix

•Laboratory Eval on Discharge
–BUN  53 (previously  102)
–Cr  5.3 (previously  6.3)
–PO4  4.6 (previously 7.1)

•One  Month Later
–BUN  43
–Cr  5.3
–Po4  4.7

• Three Months later
–BUN  36
–Cr 4.3
–Po4  4.5



“Terra” 12 year old FeSp Chow Mix

•Six Months later (11/03/15)

–BUN  29
–Cr   4.5
–PO4  4.6

–Two pound weight gain 
“Active and she feels 
great!”

•Euthanized  15 months after 
dx of Stage IV CRD due to 
advanced OA of hind end



Mean Survival Times for CRD (days)

• Stage 2b               1151 (1014-1565)

• Stage 3                  679 (445-910)

• Stage 4                   35 (21-99)

• Greg Grauer DVM    (KSU College of Veterinary Medicine Retrospective Study  (published 
March, 2015)



John 75 year old male

• History of Stage 3 CRD with 
recommendation for AV shunt in 
advance of hemodialysis (2017)

• March, 2018 began PBMT daily with 
home unit utilizing cluster LED device 
(70 diode NIR @ 810 nm at 40 mw/cm2 
x 90 seconds per placement over 
multiple lymphatic sites)

• QOL improvement noted after 
approximately one month with 
increased mental focus,  activity level 
and improved sleep.

• Laboratory parameters have continued 
to increase slowly.

• Patient's attitude and dietary 
compliance has improved significantly

• Likely will begin hemodialysis in 2019



Proposed Mechanism of Action

• Improved renal blood flow resulting in increased 
GFR (afferent and efferent)

• Stem cell mobilization targeting damaged 
nephrons

• Reduction in inflammation resulting in sparing of 
nephrons undergoing hypertrophic stress

• Enhanced quality of life resulting in improved 
appetite and immunomodulation of disease



PBMT for “End Stage Liver” (Severe, 
Chronic Hepatitis, Fibrosis approaching 
Cirrhosis) 



“J.J.” 10 month old English Golden

•History
–Presented with a one month 
history of vomiting, total anorexia, 
lethargy and 20% weight loss.

•Physical Exam
–Depressed, pale and dry mm, 
icterus, moderately distended 
abdomen, unable to support himself

•Laboratory Evaluation
–ALT 124 (10-125)
–-AlKPO4 876 (23-212)
–GGT 16 (0-11)
–Total Bili 1.4 (0-0.9)
–TP 4.9 (5.2-8.2)
– Biopsy:  Chronic, severe, fibrotic, 
lobular hepatitis (Cirrhosis)
–Prognosis: Grave



“J.J.” 10 month old English Golden

•Diagnostic Notes
–Anaplasma positive (dx but not 
treated)
–Bartonella positive  (previously un-
diagnosed)
–Ultrasound (BAH) revealed 
hepatomegaly, mixed echogenicity 
with a few areas of nodular 
hyperplasia (regeneration)

•Diagnosis
–End Stage Liver (previous biopsy)

•Current Therapy
–Spironalactone (ascites)
–Metronidazole
–Denamarin
–Mirtazapine



“J.J.” 10 month old English Golden

•Treatment Plan (PBMT)
–LED therapy to inguinal, 
popliteal, sub lumbar lymph 
nodes
–LED therapy ventral aspect of 
anterior abdomen with 
placements left, right and 
midline over hepatic area

•Parameters
–50 mW/cm2
–60 seconds
–3 J/cm2
–90% duty cycle
–2.5 Hz
–660 / 810 nM



“J.J.” 10 month old English Golden

Therapy
– PBM 2x weekly x 3 weeks then once weekly 

for 2 weeks then every other week for 1 
month

– Rifampin 300 mg Q12H x 4 weeks
– High protein supplementation/diet until TP 

increased
– Mirtazapine until appetite returned
– Denamarin for life
– Neutered 6 weeks after beginning tx

Progress Notes
JJ’s appetite steadily improved as did his activity.  
He felt well enough 6 weeks later to become 
aggressive toward a new puppy in the house. 
Owner felt strongly that neutering was essential 
and immediately necessary.

Follow up U/S (1 year later) indicated near 
uniform echogenicity with mild gb sludging.  Bile 
acids remain elevated.



“J.J.” 10 month old English Golden

Date
*
5/16

2wk 4wk 6 wk 11w 5mo

ALT 124
(10-
125)

289 113 61 141 92

ALK 876
(23-
212)

435
<212

270 277 286 146

* PBMT begins



Proposed Mechanisms of Action

• Enhanced hepatic blood flow accelerating clearance

• Reduction in free radicals and oxidative stress

• Reduction in cytokines decreasing inflammation

• Improved immune status enhancing homeostatic mechanisms

• Stimulation of stem cells supporting hepatic regeneration

• Neurotransmitter increases enhancing appetite resulting in 
positive nitrogen balance for more capable healing.



J.J. 
(Be careful what you wish for)



PBMT as Integrative Therapy in 
Acute Kidney Injury



”Jake”   4 yr. old MN Chihuahua

• History of 3 days of inappetance, vomiting and lethargy

• Supportive care instituted at referral facility with minimal 
response

• Jake presented for second opinion and likely euthanasia

• Owner agreed to one day additional supportive care plus 
PBMT



”Jake”   4 yr. old MN Chihuahua

• Within 24 hrs. of beginning PBMT and additional fluids 
Jake was brighter and began to eat small amounts (at 
home) 

• Represented at 48 hrs. for additional fluids, PBMT and no 
longer shaking, activity and appetite improving

• 72 hrs. after initial presentation Jake was bright, alert and 
engaging.

• Positive for Leptospirosis on Ab testing.



”Jake”   4 yr. old MN Chihuahua


