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Presenter
Presentation Notes
 Thank you for giving me the opportunity to present.



Disclosures

• Training grant from NIH (T32AI070114)
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Disclaimer

• This presentation will reference the existence of certain harm 
reduction strategies that may not be legal in all states or, in the 
case of supervised drug consumption facilities, may not be legal 
under federal laws. This presentation is intended to be a review 
of existing evidence. It is not instructing anyone to engage in 
unlawful activity.
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Educational Objectives

1. Be familiar with the bacterial and fungal infections of particular 
concern to persons who inject drugs (PWID)

2. Understand the growing impact of infective endocarditis 
among PWID and the unique management challenges it 
poses

3. Know the tools available for infection prevention in PWID
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Outline

• Quick take on opioid crisis
• Infections of concern to people who inject drugs
• Epidemiology of infective endocarditis 

• Recent data on NC
• Prevention strategies and harm reduction
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Presenter
Presentation Notes
-Here is an outline of what I want to discuss today. I’m going to try to give a little bit of everything from some basic review of clinical concepts, some novel research of mine and others, and some practical clinical pearls. Because this such a broad scope, I’m going to move quick so we can leave time for more questions about specific aspects later.We’ll first discuss the epidemiology of drug-associated infective endocarditis during the opioid epidemic. I’lll say that you might see different terms for this throughout, such as injection drug-associated endocarditis. I use drug-associated endocarditis or DA-IE.-I’ll present recent data from my research on endocarditis in North Carolina.-We’ll discuss some of the challenges posed in treating endocarditis for someone who injects drugs.-I’ll present what I think are the novel ways to treat endocarditis in this population.-Lastly, I’ll review other important ID issues that you must consider when caring for people who inject drugs.



Opioid Epidemic - US
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Opioid Epidemic – North Carolina

9NC Opioid Action Plan 2.0, 2019



Opioid Epidemic – What’s Next?

Overdoses among persons using stimulants?
• Fentanyl contamination of other drugs
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Skin and Soft Tissue Infections
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Lowe, Medicine 2009
CDC, CDC.gov
Lee C-C, Diagn Microbiol Infect Dis 2008

Cellulitis Abscess Necrotizing 
Fasciitis



Cellulitis and Abscess

• Common
• Up to 65% of PWID in past-year

• Associated with injecting “under the skin”

17Philips KT, J Addict Med 2017. Harris RE, Drug Alcohol Depend 2017. Wurcel AG, Clin Infect Dis 2015.



Pathogens

Staphylococcus aureus 
(“Staph”), including MRSA

Streptococci

…but think about other 
exposures
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Requires special consideration 
of antibiotic choice



Necrotizing Fasciitis

• Rare but severe
• Characteristic findings:

• Dusky skin, excessive pain on exam, bullae
• Associated with black tar heroin use

• Clostridium spp., but others possible
• Needs prompt emergency care

19Gonzales y Tucker, Anaerobe 2014. Frazee, J Emerg Med 2008.



Skin and Soft Tissue Infections

• Attempts at self-treatment

• Delayed presentation to care

• Concern for progression…

20Harris RE, Drug Alcohol Depend 2018



Other Severe Infections
• Endocarditis

• Osteomyelitis

• Septic arthritis

• Spine infections
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Other Severe Infections

22Ronan, Health Aff 2016



Botulism
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Peak, MMWR 2019



Tetanus
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O’Malley, MMWR 1998



Viral Infections (very abbreviated)

• Hepatitis A
• Recent outbreaks among 

people injecting drugs
• Vaccine-preventable

• Hepatitis B
• Vaccinate – or consider 

confirming immunity

• Hepatitis C
• Guidelines endorse treating all 

persons
• Success in people injecting 

drugs
• Treatment as prevention

• HIV
• Outbreaks among PWID
• PrEP indicated
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…And Some Mimics
• Vasculitis

• Levamisole (ANCA+)

• Cotton fever
• Sepsis syndrome with injecting-

fever and leukocytosis
• Sterile cultures

• Drug effects
• Serotonergic
• Autonomic

26

Xie Y, J Gen Intern Med 2016. Wurcel AG, Clin Infect Dis 2015
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What is Infective Endocarditis?

• Infection of heart valves by bacteria 
or fungus 

• Commonly: older persons with 
degeneration of valves

Holland, Nat Rev 2016
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Presenter
Presentation Notes
So a brief review - Infective endocarditis is an infection of the heart valves by bacteria or fungus. This can disseminate and affect numerous parts of the body. Most commonly, endocarditis occurs when normal aging leads to damaged heart valves that can then become infected. So, therefore, endocarditis is typically thought of as a disease affecting older persons.But, again, endocarditis can also be caused by injection of material – such as any illicit drug – that can irritate the heart valve and lead to bacteria growing there.



What is Infective Endocarditis?

Presentation
• Nonspecific and mild
• … Or overt and severe

Management
• 6 weeks of IV antibiotics
• Surgical replacement of valve

• Estimated 25-60%

Holland, Nat Rev 2016
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Presentation Notes
Endocarditis is managed by 6 weeks of IV antibiotics in virtually all cases. Optimal management often requires heart valve replacements, which are estimated to occur in between  25 and 60% of infections.It is a severe multisystem disease - the infection can cause problems all over the body including strokes and brain abscesses, leading to permanent disability.



What’s going on with endocarditis?

From 2000 to 2013:
• 2-fold rise in injection drug-

associated endocarditis
• Primarily in young, white patients

Wurcel, Open Forum ID 2016



Well, what’s going on in North Carolina?
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Presenter
Presentation Notes
First, we sought to update the epidemiology of endocarditis in North Carolina. Second we asked what  the burden of heart valve  surgery has been for drug associated endocarditis. Third we examined the demographic profile of persons undergoing valve surgery. And lastly we looked at the hospital charges, length of stay and disposition following surgery. And we aimed to compare to all persons with endocarditis not due to drug use.
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Presentation Notes
Here is just the drug-associated endocarditis admissions alone.



Well, what about surgery?



Heart Valve Replacement in People Who Use 
Drugs
• Concerns of heart valve replacement:

• Reinfection of prosthetic valve
• Repeated sternotomies
• Technically difficult surgeries, increasingly high-risk
• Absence of consensus in surgical community

34



Well, what about surgery?

Presenter
Presentation Notes
I think a lot of the real-world issues about this problem are really well-conveyed by this New York Times article that you may have seen discussing the problem in Tenessee.



Well, what about surgery?

Presenter
Presentation Notes
Here are some quotes that represent some of the problems. Read –These are not necessarily our views but it represents the diverse attitudes of providers towards caring for these patients.



IE Hospitalizations with Surgery
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Presentation Notes
Again, broken down by drug use status, you can se e that the non-drug cases – the orange line – are fairly constant over time, while the blue line – the drug associated cases – increased from under ten per year statewide to 109 in the last year. In the final year, drug-associated cases accounted for almost half of all valve surgeries for endocarditis.



Endocarditis Surgeries Trends, by Drug
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Of the drugs linked to these hospitalizations, opioids were the most common, but prevalence of all drugs increased over the period.  



Endocarditis Surgeries: Insurance Status
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Presenter
Presentation Notes
This slide shows insurance status between the groups.-Persons with drug associated disease were largely uninsured or insured by Medicaid comprising about 75% as seen in the yellow boxes on the left. -In non-drug associated cases, Medicare and private insurance  accounted for the vast majority, as demonstrated by the bottom two grey boxes on the right. 



Endocarditis Surgeries: Insurance Status

40

Private, 14

Private, 31
Medicare, 11

Medicare, 42

Medicaid, 38

Medicaid, 13Self-Pay/Uninsured, 35

Self-Pay/Uninsured, 10

Other/Unknown, 4

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Drug-Associated IE Non-Drug-Associated IE

Pe
rc

en
t o

f H
os

pi
ta

liz
at

io
ns

Presenter
Presentation Notes
This slide shows insurance status between the groups.-Persons with drug associated disease were largely uninsured or insured by Medicaid comprising about 75% as seen in the yellow boxes on the left. -In non-drug associated cases, Medicare and private insurance  accounted for the vast majority, as demonstrated by the bottom two grey boxes on the right. 



Endocarditis: Length of Stay and Hospital Charges
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• Medial length of stay 27 days
• Median hospital charges $250,994 per hospitalization

Presenter
Presentation Notes
Lastly we looked at hospital charges between the groups. Drug-associated endocarditis had higher median hospital charges, over a quarter million dollars per stay. Across the ten-year period, charges for drug associated endocarditis hospitalizations with valve surgery totaled nearly $80 million dollars for 282 cases.



State of Endocarditis in NC

• Drug-related endocarditis is sharply increasing
• Hospitalizations have risen >12-fold 

• Driven by misuse of opioids and, increasingly, other drugs
• Long and expensive hospitalizations

42

Presenter
Presentation Notes
-To summarize the epidemiology: Endocarditis overall is rising sharply in North Carolina driven by young persons who use drugs. If not already, you will encounter these patients. -Valve surgery for drug associated endocarditis rose over ten fold, starting in 2015. Currently drug associated cases comprise over 40% of all surgery done for endocarditis, and that number is rising. -The costs of care are high and fall most strongly on Medicaid and hospitals.



Challenges in Management

• Underlying addiction is not addressed
• Medication for opioid use disorder is rarely started
• In-hospital drug use
• Against medical advice discharge

• 13-22%

• Missed opportunity for harm reduction

Rosenthal E, Am J Med 2016. 
Schranz AJ, unpublished data.

Presenter
Presentation Notes
-As you saw patients typically have very long hospital stays. The standard of care currently for endocarditis in general is 6 weeks of IV antibiotics typically given at home through a long-term IV, or PICC line. These are outpatient parenteral antibiotics programs or “OPAT”. However people who inject drugs are often excluded from going home with an IV and thus remain in the hospital to complete their full IV antibiotic course.-Secondly, despite long hospital stays, the underlying addiction is often not addressed, which is the root cause of their infection. In such a setting, many patients leave against medical advice. -So, given all of this, are there any new ways we might try to manage this population?



Long-Term Outcomes

44
Rodger L, JAMA Open 2018.



Outline

• Quick take on opioid crisis
• Infections of concern to people who inject drugs
• Epidemiology of infective endocarditis 

• Recent data on NC
• Prevention strategies and harm reduction
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-Here is an outline of what I want to discuss today. I’m going to try to give a little bit of everything from some basic review of clinical concepts, some novel research of mine and others, and some practical clinical pearls. Because this such a broad scope, I’m going to move quick so we can leave time for more questions about specific aspects later.We’ll first discuss the epidemiology of drug-associated infective endocarditis during the opioid epidemic. I’lll say that you might see different terms for this throughout, such as injection drug-associated endocarditis. I use drug-associated endocarditis or DA-IE.-I’ll present recent data from my research on endocarditis in North Carolina.-We’ll discuss some of the challenges posed in treating endocarditis for someone who injects drugs.-I’ll present what I think are the novel ways to treat endocarditis in this population.-Lastly, I’ll review other important ID issues that you must consider when caring for people who inject drugs.



Medications for Opioid Use Disorder

• Detoxification alone ineffective (60-81% relapse in one year)

• Treatments for methamphetamine or cocaine - tougher

46

Medication Mechanism of Action Notes

Methadone Full opioid agonist Must be delivered in Opioid Treatment Program (aka 
methadone clinic)

Buprenorphine Partial opioid agonist -Delivery in primary care settings – need “X” waiver
-In-hospital use by anyone
-Precipitated withdrawal risk

Naltrexone Opioid antagonist -IM injection q28 days
-Precipitated withdrawal risk

Gossop M, Br J Psychiatry 1989. 
Broers B, Drug Alcohol Depend 2000. 
Gossop M, Adddiction 2002.

Presenter
Presentation Notes
This first thing would be to provide comprehensive inpatient addiction care. This is being done at some otherhospitals aggressively. Here is a model of a project in Portland Oregon, describing how they’re using the hospitalization as a “reachable moment” to engage patients, to prescribe drugs to treat addiction, to provide inpatient consults with a multidisciplinary team and improve access to residential and outpatient care. However, this approach relies on having a robust outpatient infrastructure for addiction care that is accessible to patients.



Immunization

Hepatitis A
• Hepatitis A alone: two doses
• Combined Hepatitis A/B: three doses

Hepatitis B
• Conventional

• Three doses: 0, 1 and 6 months
• Novel adjuvant

• Two doses: 0 and 1 month

Tetanus
• Same as general population (every 10 years)

All are safe for immunocompromised individuals

47

Presenter
Presentation Notes
Too much detail here… would trim/slash and refer them to ACIP guidelines instead.



What’s the process?

48Courtesy of CB Hurt
Getting Off Right Safety Manual - Harm Reduction Coalition, 2012



• Dissolving solids
• Licking needles

What’s the process?

49

Bisbe, Clin Infect Dis 1992
Deutscher, Int J Drug Policy 2008

Specific drugs 
and injecting 

practices 

Unique 
pathogens



What’s the process?

“Sharing drugs”
• Can mean different things

50

MQI, Safer Injecting



Cleaning injection equipment
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• Avoid reuse if possible



Transmission Risk

HIV HCV

52

Baggaley, AIDS 2006
Schranz, Curr HIV/AIDS Rep 2018



Transmission Risk

HIV
1 of ~50-200 injection events

HCV
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Baggaley, AIDS 2006
Schranz, Curr HIV/AIDS Rep 2018



Transmission Risk

HIV
1 of ~50-200 injection events

HCV
Persists for long periods on 
inanimate surfaces

54

Baggaley, AIDS 2006
Schranz, Curr HIV/AIDS Rep 2018



Safer Injection Technique

• Aseptic technique
• Needles – small (higher gauge), 

sharp, inserted bevel up

55
https://www.flickr.com/photos/99287245@N00/2344377068
CATIE, Sharp Shooters 2018



Where to learn more?
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• Getting Off Right (Harm 
Reduction Coalition)

• Sharp Shooters (CATIE)
• Safer Injecting 

(Merchants Quay 
Ireland)



Words matter

57
Stock, CPNP 2018



Syringe Exchange Programs

• Legal in NC as of July 2016
• Active list with contacts 

maintained at NC DHHS website
• Services offered:

• Sterile injecting equipment
• Secure disposal of used equipment
• Naloxone
• Education
• Many other services

58

NC DHHS, ncdhhs.gov
NC Harm Reduction Slides, injuryfreenc.ncdhhs.gov, 2019



B   
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B   
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Search “NC DHHS Syringe Exchange”



Syringe Exchange Programs

61
https://www.amfar.org/uploadedFiles/_amfarorg/Articles/On_The_Hill/2017/15.pdf

https://www.amfar.org/uploadedFiles/_amfarorg/Articles/On_The_Hill/2017/15.pdf


On the Horizon? 
Supervised Drug Consumption Facilities
Some outcomes observed:
• Decreased syringe sharing
• Fewer overdoses
• Prevented HIV infections, and 

healthcare costs saved
• Decreased crime in 

surrounding area
*based on observational and 
modeling studies

62
Kennedy, Curr HIV/AIDS Rep 2017
Gostin, JAMA 2019



On the Horizon?
Supervised Drug Consumption Facilities

63
https://www.buzzfeednews.com/article/azeenghorayshi/safe-injection-site-proposals-map

https://www.buzzfeednews.com/article/azeenghorayshi/safe-injection-site-proposals-map


Where to learn more?

• NC Injury and Violence Prevention Branch
• Poisoning statistics

• NC DHHS Syringe Exchange Registry
• Harm Reduction Coalition

• NCHRC.org
• CDC.gov
• PCSSnow.org (Buprenorphine waiver)

64



Conclusions

• Bacterial infections are common in people who inject drugs, and 
can range from mild to severe

• Be mindful of atypical infections in persons who inject drugs
• Ask what drugs patients use and how they use them

• Harm reduction and addiction treatment are key elements of 
infection prevention

65

Presenter
Presentation Notes
So, in summary, drug associated endocarditis is markedly rising in North Carolina. And so too are heart valve surgeries.Persons undergoing valve surgery are young and have long, expensive hospital stays and the costs falls to individual hospitals and Medicaid.Overall, the epidemiology of endocarditis is being fundamentally reshaped, at least in North Carolina.
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