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Important Information — Invasive Fungal Infections

The results of a recent survey*, conducted by ONSEdge, demonstrate that oncology nurses clearly
recognize the importance of Invasive Fungal Infections (IFls) for patients who undergo stem cell
transplantation® and/or high-dose chemotherapy. Key points from that survey include:

1.  What level of risk you would you assign each of the following patient types relative to
developing an invasive fungal infection (IFI)? Seventy percent of respondents indicated
that patients with myelodysplastic syndromes (MDS) who were neutropenic were at high to
very high risk. Additionally, 79% indicated that patients with acute myelogenous leukemia
who were neutropenic were at high to very high risk. Finally, 66% believed that patients
who were stem cell transplant recipients and who developed graft-versus-host-disease
(GVHD) were at high to very high risk.

2. When asked to rate their degree of agreement with the statement, “l am convinced that
antifungal prophylaxis is the best approach to managing the risk of developing invasive
fungal infection,” 77% moderately agreed to completely agreed.

3. In addition, 68% strongly to completely agreed with the statement, “I am increasingly
concerned about invasive fungal infections as a complication in my high-risk patients.”

4. The nurses indicated that their primary roles in discussing IFl prophylaxis with patients and
caregivers include:

A Discussing the administration of the antifungal agent selected

Discussing symptoms that a patient or caregiver should report

Discussing the importance of prophylaxis with specific antifungal agents

Discussing environmental factors to change or avoid during treatment in order to

minimize exposure to invasive fungal infections

> > >

The Importance of IFls

The oncology nurses’ indication that IFls are increasingly concerning is well-founded. The incidence of
IFIs has risen sharply in the last two decades. Much of that increase is due to the immunosuppression
experienced by the larger numbers of patients undergoing hematopoietic stem cell transplant (HSCT) as
treatment for cancer. These patients must receive high-dose chemotherapy to suppress their immune
systems prior to transplant that leaves them susceptible to infections. While such patients are subject
to bacterial and viral infections, a significant number of opportunistic infections are due to fungi.
Fortunately, in recent years, more effective drugs to both prevent and treat IFls have been developed.

What Causes IFIs?

In the past, most IFls were due to Candida species of moulds. Recently, however, infections caused by
Aspergillus species have become increasingly common and important.? Kontoyiannis et al. have shown
that among patients who have received HSCT, Aspergillus is the most common type of IFI.2 Additionally,
fungi are becoming resistant to available therapies. Historically, mortality rates ranged from 50-90%,
and IFls are now a leading cause of infection-related mortality among HSCT recipients.**®

* The survey was funded by Merck & Co., Inc., Whitehouse Station, N.J.
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Who Is at Risk?

Patient populations as identified by evidence-based guidelines include:

A Individuals with profound, prolonged neutropenia (low white cell counts)
Individuals with acute leukemia, myelodysplastic syndromes’

Allogeneic (non-self) hematopoietic stem cell transplantation (HSCT) recipients
Individuals with graft-versus-host-disease (GVHD — a frequent complication of HSCT)
Autologous HSCT recipients with mucositis®®

> > > > >

In addition, the use of newer immunosuppressive agents such as tumor necrosis factor (TNF)-a
antagonists, the anti-CD52 antibody alemtuzumab, or the interleukin-2 receptor antibody basiliximab is
associated with frequent IFls."

What Do IFls Cost?

Invasive aspergillosis results in high costs to patients and their healthcare providers. The average
hospitalization for aspergillosis is 17.5 days and costs $82,425 per case.™,"* For invasive candidiasis, the
cost of therapy is $34,000 - $44,500 per patient.”

What Can Be Done to Prevent IFis?

Oncology nurses and other healthcare providers play a major role in preventing and/or minimizing IFls in
their immunosuppressed patients. They must be prepared by:

A Understanding how to identify high-risk patients

A Recognizing the sources of IFls and the vectors by which they are transmitted

A Maintaining a high level of suspicion that any symptoms experienced by patients could be
caused by IFls

A Knowing and applying the established clinical practice guidelines for prevention and treatment

Effective non-drug prevention measures require meticulous attention to cleanliness: hand washing,
central line care, and good patient oral and personal hygiene. Nurses should counsel patients to avoid
situations in which they might be exposed to moulds, such as gardening, exploring caves, or eating blue
cheese. In addition, patients at highest risk should be maintained in protective environments
characterized by:

A High-efficiency (>90%) particulate air (HEPA) filtration

Positive air pressure in patient rooms

Sealed rooms, including correctly sealed windows and electrical outlets

High rates of room air exchange (i.e., >12 air changes/hour)

Barriers between patient care and renovation or construction areas HEPA filter mask when
leaving PE during construction
No fresh flowers or potted plants

> >
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Pharmaceutical prophylaxis can also be extremely important. The introduction of antifungal agents for
the prevention of infection has significantly reduced the incidence of IFls by 50%, and antifungal
prophylaxis decreases overall mortality by 21% and fungal-related deaths by 45%."® A number of
important organizations have published clinical practice guidelines for the prophylaxis and treatment of
IFls. For specifics, readers should see:

A National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in
Oncology. ™ Prevention of Cancer-Related Infection. V.2.2009. Available at: www.nccn.org.
Smart phone apps for iPhone and Android are available at www.nccn.org/mobile/default.asp.

A Oncology Nursing Society (ONS). Putting Evidence into Practice® (PEP): Prevention of Infection.
Available at: www.ons.org. An iPhone app for the PEP Card is available at
http://itunes.apple.com/us/app/ons-pep-symptom-management/id374203116?mt=84.

For candidiasis, fluconazole has long been the gold standard in prevention and treatment, although
amphotericin and micafungin are also used. For aspergillosis, the “azoles” are now standard treatment
(voriconazole, itraconazole, posaconazole). In addition, polyenes such as amphotericin B and
echinocandins such as caspofungin may be used after other therapy. Posaconazole is FDA-approved for
prophylaxis of aspergillosis and candidiasis in patients at high risk. It is the first agent approved for the
prevention of IFls due to Aspergillus. In 2007, two key studies were published in the New England
Journal of Medicine that demonstrated that posaconazole was significantly more effective in preventing
invasive aspergillosis, reducing death related to fungal infections, and reducing overall mortality than
the drugs against which it was tested.'”*® Posaconazole is now fully incorporated into the NCCN and
IDSA clinical practice guidelines, at the highest level of recommendation, for prevention of Aspergillus
infections in patients at high risk."

The encouraging news, despite the rising incidence of aspergillosis, is that there are effective methods
for preventing and treating IFls. Hahn-Ast et al. have shown that among patients who receive
immunosuppressive chemotherapy in Germany, rates of death from IFls are declining, in part because of
the use of newer antifungal agents. *° A recent review noted several studies that are demonstrating
improved outcomes in preventing and treating Aspergillus infections,” and oncology nurses are playing
an important role in this progress.

'Fora glimpse of the importance of IFls in patients who undergo organ transplant, see: Seton M, et al. Case 18-
2008 — A 68-year-old man with headache and visual changes after liver transplantation. N Engl J Med. 2008;
358:2619-2628. The patient died from an Aspergillus infection after transplant.

? It is estimated that four percent of all patients who die in hospitals die of invasive aspergillosis and two percent
die of candidiasis (Sircar-Rameswak F, Kuti JL, Nicolau DO. Posaconazole: A novel triazole antifungal for the
treatment of invasive fungal infections. Formulary. 2003; Jan:13-20.; Denning D. Antifungals: Where are we
headed? DrugPlus Inter. 2004; 21 Sep:1,7,8,11,16.)

*In a national prospective surveillance study of IFls in HSCT recipients, the cumulative incidence was highest for
aspergillosis, which caused a high crude mortality rate, followed by candidiasis. (Kontoyiannis DP, Marr KA, Park BJ,
et al. Prospective surveillance for invasive fungal infections in hematopoietic stem cell transplant recipients, 2001—
2006: Overview of the Transplant-Associated Infection Surveillance Network (TRANSNET) Database. Clin Infect Dis.
2010; 50:1091-1100.)
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