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Preface

The aim of this bulletin is to delineate the essential information about Black fungus infection and
treatment to remove fungal infection. In the fifth volume of this bulletin, we are aware that India is
facing an extraordinary challenge to protect its citizens from the rapidly spreading disease. It is a time of
demand to do efforts act against the spread of COVID-19 and fungal infection across India. The
technical education community in the country is well-capable of serving the humanity by utilizing the
knowledge and resources.

We have a great responsibility of not only making the people aware of precautionary measures but also
to provide a solution or helping hand to strengthen the Government and peoples in combating the
COVID-19 and fungal infection. In this bulletin we are trying to understand the uses of drugs, minerals,
and herbs against diseases and fungal infection.

I hope this manageable Bulletin would serve to provide unique information for prevention, progression
and control of fungal infection. My sincere thanks are due to my colleagues for their valuable comments

and suggestions.

Dr. A. K. Gupta
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1. Introduction

These days the colours of fungus are making scary headlines, white fungus, black fungus, and yellow
fungus are in the news but no one knows who has coloured this fungus. So far, more than 10,000 cases
of black fungus have been reported in India.

The fungus affects the eyes, nose, face, lungs, and even brain in some severe cases. As per experts,
misuse of steroids and monitoring the side effects of medication can be a reason behind the rise in black
fungus cases. The central government has asked all the states to declare black fungus infection as an
epidemic. More than 5,400 cases of mucormycosis or black fungus have been registered so far in 18
states.

Mucormycosis (zygomycosis) commonly called black fungus, is a rare but serious fungal infection
caused by a kind of fungus called mucormycete. It is a very rare infection. It is caused by exposure to
mucor mould which is commonly found in soil, plants, manure, and decaying fruits and vegetables. "It is

ubiquitous and found in soil and air and even in the nose and mucus of healthy people,” says Dr Nair.
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Fig. 1: Picture of sporangia of a Mucor spp. fungus; SOURCE: CDC/Dr. Lucille K. Georg

Doctors believe mucormycosis, which has an overall mortality rate of 50%, may be being triggered by
the use of steroids, a life-saving treatment for severe and critically ill Covid-19 patients.

Steroids reduce inflammation in the lungs for Covid-19 and appear to help stop some of the damage that
can happen when the body's immune system goes into overdrive to fight off coronavirus. But they also
reduce immunity and push up blood sugar levels in both diabetics and non-diabetic Covid-19 patients.

It affects the sinuses, the brain and the lungs and can be life-threatening in diabetic or severely
immunocompromised individuals, such as cancer patients or people with HIVV/AIDS. which is abundant
in the environment. It mainly affects people who have health problems or take medicines that lower the

body’s ability to fight germs and sickness.
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2. Doctors opinion

Dr Samir K. Bhargava — ENT Surgeon from Mumbai said, “Unfortunately certain
doctors have labelled the colours. To tell you very frankly, the black fungus itself is a
misnomer. None of these funguses, none we are tackling, the one we are calling
Mucor is black, white, or yellow. Depending upon the medium that it is grown and

the time that is seen can have various colours. mucormycosis is called Black fungus

for the simple reason that it damages the blood circulation, causes the tissue to become dead and that
tissue first becomes white because it does not have a blood supply and then becomes black because it
is dead tissue. That is actually a reason why it is a black fungus.”

“White fungus is Candida infection. We see a lot of Candida in the ear, mouth and it is non-invasive,
the yellow discolouration can happen in Aspergillum fungus. But none of these is labelled in any
microbiology textbook as White, Yellow, or Black. This terminology is given in the Indian
subcontinent may create some sensation,” Dr Bhargava further added.

Dr Sukeshani Katale, General Practitioner from Mumbai who is also working in

various COVID centres said, “The biggest question is that, why are we talking

about fungus in terms of colours, I don’t blame the media because what they are

publishing is quoted or circulated by some doctors.” ? 6
“The media needs to check the authenticity of these doctors. So far expect one \ - ‘“')(
case in Uttar Pradesh as claimed by some doctor, no other case of yellow fungus in "3/ ‘

India. People are paying to cure the fear rather than the symptoms. Doctors should

be more responsible while making or leaking such information on public platforms,” said Dr Katale.
Dr Christopher D’Souza, DORL, MS, ENT specialist says, “Most fungi are
opportunistic organisms usually growing when there is darkness, dampness, and
dying tissue. Most of the fungi are whitish or grey in colour, which can often be
mistaken for yellow. The commonest fungus is candida, which is beige in colour.
It is called black fungus because it invades and destroys blood vessels in tissues

causing them to get necrotic. This causes the tissue to turn black. Because Mucor

is a very aggressive fungus it causes rapid death of tissue causing tissues to turn

black quickly thus giving it the name of black fungus.”
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Dr Varun Dixit, a Plastic and Cosmetic surgeon said, “From what little I know,
fungi can be of various types, different colours are just a way to categorize them

based on external appearance or under a microscope. Fungal infections can be very

deadly and debilitating since they are stubborn organisms. What is most unusual, :
is that mucormycosis (black fungus) after or during Covid treatment seems to be a phenomenon
exclusive to India. There is no consensus or clarity about the exact reason for that to happen.”

Dr Sudhir Parlikar, of Care hospital, Nagpur said, “I think it’s not time to panic over
the colours of fungus. Yes, they have different colours and can damage sinuses, our
vision and even cause severe brain and fatal systemic infection. It’s time to get an early

detection, awareness among the public, maintain available resources, training, fulfil the

shortage of life-saving medicines and optimize the use of antibiotics and steroids.”
Dr Geetanjali Shetty, M.D, F.C.P.S, D.D.V Dermatologist said, “When it comes on to clinical

findings on the skin, lesions can be nonspecific, but an indurated plaque that is

erythematous to purple that rapidly evolves to necrosis is a common finding.
There’s no way to avoid breathing in spores. But you can do a few things to

lower your chances of mucormycosis. It’s especially important if you have a

health condition that raises your risk. Stay away from areas with a lot of dust or

soil, like construction or excavation sites. If you have to be in these areas, wear a

facemask like an N95. Avoid infected water. This can include floodwater or
water-damaged buildings, especially after natural disasters like hurricanes or floods. If you have a
weakened immune system, avoid activities that involve dust and soil, like gardening or yard work. If
you can’t, protect your skin with shoes, gloves, long pants, and long sleeves. Wash cuts or scrapes
with soap and water as soon as you can.”

Dr Rajendra Khatal a Paediatrician said, “Better to address fungal infections
by name rather than colour to avoid confusion. It’s better to use the correct
name because the colour of the fungus may seem different according to the
part of the body in which it is growing. The term ‘black fungus’ came to be

associated with cases of mucormycosis because of its culture. The culture [

comprises white-coloured fungal colonies with black dots. Fungal infections
like mucormycosis, candida, and aspergillums are commonly seen in people with weak immunity.
Black Fungus cases, White and Yellow fungus infections too were reported from different parts of the
country recently, which scientists say are also mucormycosis. Not all people who have contracted

coronavirus infection and are on treatment for COVID-19 obtain mucormycosis.”
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Dr Suresh Sanghvi, a Plastic surgeon from Pune said, “The fungus itself has no

colour, different types of fungus are there, the different colour they create after

their reaction with human tissue. Like Mucormycosis is tagged as black fungus,

right now the colour of the fungus is really irrelevant, the property is to save

people from these deadly fungal infections.”
AIIMS Director Dr Randeep Guleria, “Don’t know why there are reports on colourful fungus,
colour labelling of the fungus was misleading as the colour of fungus could be
seen differently if it developed in different areas. Persons with low immunity are
infected with Mucormycosis, Candida and Asporogenous infections. These fungi
are mainly found in the sinuses, nose, bone around the eyes, and can enter the
brain. Occasionally found in lungs (pulmonary Mucormycosis) or in the

gastrointestinal tract.”
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3. Symptoms
Symptoms and signs first appear usually in the body area infected and may occur as follows:

o Fever,

o Headache,

o Reddish and swollen skin over nose and sinuses,

o Dark scabbing in the nose by eye(s),

o Visual problems,

o Eye(s) swelling,

o Facial pain,

o Coughing sometimes with bloody or dark fluid production,

o Shortness of breath,

o Diffuse abdominal pain,

o Bloody and sometimes dark vomitus,

o Abdominal distension,

o Flank pain,

o Anulcer with a dark center and sharply defined edges, and

o Mental-status changes may occur.

o Warning signs can include toothache, loosening of teeth, blurred or double vision with pain.

o Consequently, serious complications may occur, such as

o blindness,

o meningitis,

o brain abscesses,

o osteomyelitis,

o pulmonary hemorrhages,

o gastrointestinal hemorrhages,

o cavitary lesions in organs and eventually secondary bacterial infections, sepsis, and death.
Note: Preliminary diagnosis is made by patient history, physical exam, and the patient's risk factors for
mucormyecosis; definitive diagnosis is made by identification of fungi in the patient's tissue.

These include pain and redness around eyes and/or nose, fever, headache, coughing, shortness of breath,

bloody vomits, and altered mental status.


https://www.medicinenet.com/aches_pain_fever/article.htm
https://www.medicinenet.com/headache/article.htm
https://www.medicinenet.com/pain_management/article.htm
https://www.medicinenet.com/chronic_cough/article.htm
https://www.medicinenet.com/shortness_of_breath/symptoms.htm
https://www.medicinenet.com/abdominal_pain_causes_remedies_treatment/article.htm
https://www.medicinenet.com/pain_quiz/quiz.htm
https://www.medicinenet.com/blindness/article.htm
https://www.medicinenet.com/encephalitis_and_meningitis/article.htm
https://www.medicinenet.com/osteomyelitis/article.htm
https://www.medicinenet.com/bacterial_infections_101_pictures_slideshow/article.htm
https://www.medicinenet.com/sepsis/article.htm
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Some of the black fungal symptoms are:

o Sinus and respiratory: Sinus, oral cavity and nasal involvement with extension to the eye is the
commonest type of presentation.

o Skin Infections: Due to cut, scratches or burnt skin, there is an exposure of the inner tissue to the
black fungus. It may result in symptoms, such as ulcers, redness, swelling, tenderness, blisters, and
blackened skin tissue.

e Brain Infection: Disseminated black fungus infection in the brain may result in coma or altered
mental status.

e Ocular infection: Infection of black fungus in the eyes may result in eye pain, redness, swelling,
blurred vision, and blindness. In some cases, there is a need to remove the eyes to prevent the
progression of infection.

o Gastrointestinal Infection: Black fungus infection in the gastrointestinal tract may result in Nausea

and vomiting, abdominal pain, and gastrointestinal bleeding.

Figure 2: Cutaneous and rhino-orbito-cerebral mucormycosis
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4. Who is vulnerable

Vulnerable groups include people who have health problems or take medicines that lower the body’s
ability to fight germs and sickness. These include those with diabetes, cancer, or those who have had an
organ transplant. “The high levels of sugar, iron and zinc create a favourable condition for the fungus to
grow. Unfortunately, even doctors suggest zinc and vitamin supplements without any evidence for their
benefits,” he said. According to health experts, the commonly used drugs such as steroids and
Tocilizumab lower the immunity of patients and use of such drugs without the supervision of a doctor
will make the patient vulnerable to Covid-associated mucormycosis (CAM), loosely described as black
fungal infection. The steroids would raise the blood sugar level of patients, weaken their immune system

and make them vulnerable to fungal attack.

5. Prevention

. Maintain your surroundings clean and free from dust and dampness.
. Maintain your oral and nasal hygiene.

. Try to stay indoors and do regular exercise or workout.

. Avoid construction areas, fields and grounds. Use masks if you are visiting dusty construction sites.

g B~ W N

. Avoid gardening as soil and plants abound with fungi. Use rubber gloves, masks, and boots, if
unavoidable.

6. Wear shoes, long trousers, long-sleeved shirts and gloves while gardening.


https://indianexpress.com/about/cancer/
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6. Diagnosis
There are various methods to diagnose black fungal disease. Some of them are:

o Clinical diagnosis: Headache is the most common presenting feature. Tissue necrosis is the evident
clinical sign and looking out for eschar (black scab) in the oral or nasal cavity helps in diagnosing the
same. Redness and protrusion of the eye with swelling along with the loss of vision, severe facial pain
and focal numbness should raise the suspicion of the disease

e Imaging Techniques: CT Scan of paranasal sinuses and brain helps in picking up the rhino- orbital
disease. CT lungs can help in looking for pulmonary nodule and effusion helps in diagnosing
pulmonary disease.

o Histopathological and microbiological examination: Identifying the fungus on the microscopic
examination of the tissue and looking for uptake of special attains to identify the fungus is the most
important step in diagnoses

e Molecular assays: Molecular assays, such as restriction fragment length polymorphism analyses
(RFLP), conventional polymerase chain reaction (PCR), melt curve analysis of PCR products, and
DNA sequencing of defined gene regions, helps in determining the presence of Mucorales (pathogen
responsible for black fungus disease). These tests are not commonly carried out as usually microscopic

examination suffices.

It depends on the location of the suspected infection. A sample of fluid from your respiratory system
may be collected for testing in the lab; otherwise a tissue biopsy or a CT scan of your lungs, sinuses etc

may be conducted.
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7. Optimal treatment pathways for Mucormycosis:
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Figure 3: Optimal treatment pathways for mucormycosis in adults

Depending on the geographical location not all recommended treatments may have regulatory approval for use in clinical settings. (A) When all treatment

modalities and antifungal drugs are available, (B) when amphotericin B lipid formulations are not available, and (C) when isavuconazole and posaconazole

1V and delayed release tablets are not available. I'V=intravenous. PO=per os (taken orally). SOT=solid organ transplantation. DR=delayed release.
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8. Treatment of Fungal infections:

Mucormycosis needs to be treated with prescription antifungal medicine. In some cases, it can require
surgery; it can lead to eventual loss of the upper jaw and sometimes even an eye.

Management of black fungus disease requires a comprehensive approach. It includes managing the
underlying predisposing factors, removing the necrotic tissues, initiating antifungal treatment, and
adjunctive therapy. Following are the methods to manage black fungus disease:

o Antifungal medications: The doctor may prescribe various antifungal medications. Some of them are
liposomal amphotericin B, isavuconazole, and posaconazole.

o Surgical debridement: Several infection specialists believe that surgical debridement of the infected
part is required to save the patient's life. It helps in preventing the progression of the disease. After the
successful outcome of treatment, the patient may undergo plastic surgery.

The human body has a series of nonspecific defenses that make up the innate immune system. These
defenses are not directed against any one pathogen but instead, provide a guard against all infection.
Infectious diseases are caused by viruses, bacteria, fungi, protists, and other pathogens. Pathogens are
often spread through coughing, sneezing, and physical contact between people. They can also be spread
through contamination of water supply, or through the exchange of body fluids, including sexual
intercourse or blood transfusion.

Note: Turpentine oil and liquid paraffin nasal drops are said to be effective in managing myiasis.
Maggots are photophobic and they move into darker crevices making their extraction difficult.
Turpentine irritates the maggots and forces them to crawl out while liquid paraffin cuts of the oxygen
supply and maggots die of suffocation. The other drugs that can be used to treat mucormycosis are
Ivermectin and Tiabendazole.

Asphyxiating agents such as mineral oil and chloroform have been found effective in managing the

maggots. The treatment of wound myiasis is usually based on the primary cause of ulceration.
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8.1 Allopathic Antifungal Medication:

Table 8.1.1 The synthetic drugs available in market for treatment of fungal diseases are:

S. Class Drugs Uses

No

1. | Azole Clotrimazole, Econazole, Topical fungal infections, Candidiasis, aspergillus and
antifungals Isoconazole, Miconazole, candida infections, vaginal yeast infections

Ketoconazole, Itraconazole

2. Echinocandins Caspofungin, Micafungin Esophageal Candidiasis, Salvage therapy

4. Polyenes Amphotericin B, Nystatin Systemic mycosis, superficial mycosis

5. Phenolic Griseofulvin Dermatophytic infections
cyclohexane

6. Synthetic Flucytosine Cryptococcosis, severe invasive aspergillosis, cryptococcal
pyrimidines meningitis treated along with other antifungals

7. Morpholines Amorolfine Topical fungal infections

8. | Pyridines Buthiobate, Pyrifenox Dermatophytic infections, Tinea conditions

9. Phthalimides Captan Invasive dermatophytic conditions and candida infections

Table 8.1.2 List of some novel carriers for antifungal plant components and synthetic drugs .

1. | Essential oil (Bidens tripartite) Microemulsion gel Candidiasis Candida albicans
Curcumin Phytosome Onychomycosis Yeast sp.
3. | Clotrimazole, Econazole nitrate, Micelles Superficial fungal Trichophytonsp.
Fluconazole infection
4. | Miconazole Solid lipid nanoparticles | Candidiasis Candida albicans
and nanostructured lipid
carriers
5. | Fluconazole, Ketoconazole, Microemulsion Tinea corporis, Tinea Candida albicans
Itraconazole, VVoriconazole, circinata, Tinea pedis
Econazole
6. | Amphotericin B Microemulsion Invasive fungal infection | Trichophyton rubrum
7. | Griseofulvin Microemulsion gel Dermatophytosis Trichophytonsp.
8. | Terbinafine Hcl Niosomes Fungal infection Aspergillus niger
9. | Griseofulvin, Amphotericin B Transferosomes Dermatophytosis Trichophyton rubrum
10. | Clotrimazole, Econazole Ethosomes Localized skin fungal Candidasp.
infection
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8.2 Ayurvedic Antifungal Medication:

Table 8.2.1 List of plants having antifungal activity against pathogenic fungi.

1. Eugenia uniflora | Myrtaceae Leaves Sesquiterpenes, C. albicans, C. dubliniensis, C. glabrata,
Monoterpene, C. krusei
hydrocarbons
2. Psidium guajava Myrtaceae Leaves Methanolic extract C. albicans, C. dubliniensis, C. glabrata,
C. krusei
3. Curcuma longa Zingiberaceae | Rhizome Turmeric oil C. albicans, C. dubliniensis, C. glabrata,
C. krusei
4. Piptadenia Mimosaceae Stembark | — C. albicans, C. dubliniensis, C. glabrata
colubrina
5. Schinus Anacardiaceae | Stembark | Extract C. albicans, C. dubliniensis
terebinthifolius
6. Persea americana | Lauraceae Leaves Chromene C. albicans C. dubliniensis C. glabrata,
C. krusei
7. Parapiptadenia Fabaceae Stem bark Pyrrolidine amide C. albicans
rigida
8. Ajania fruticulosa | Asteraceae Fruits Guaianolides Candida albicans, C. glabrata A.
fumigates
9. Alibertia Rubiaceae Leaves Extract Cladosporium sphaerospermum; C.
macrophylla cladosporioides; A. niger;
Colletotrichum gloeosporioides
10. | Aniba panurensis | Lauraceae Whole plant | — C. albicans
11. | Aquilegia vulgaris | Ranunculaceae | Leaves and | Bis (benzyl) A. niger
stems
12. | Mimosa tenuiflora | Mimosaceae Stem bark | Sesquiterpene lactone | C. albicans, C. dubliniensis, C. glabrata,
C. krusei
13. | P. regnellii Piperaceae Leaves Extract Trichophyton rubrum, Trichophyton
mentagrophytes, Microsporum canis
14. | Rubia tinctorum Rubiaceae Root Triterpene A. niger, Alternaria alternaria, P.
verrucosum, Mucor mucedo
15. | Tithonia Asteraceae Whole plant | Contained saponins, Microbotryum violaceum, Chlorella
diversifolia Polyphenols fusca
16. | Vernonanthura Asteraceae Root Extracts T. mentagrophytes
tweedieana
17. | Zingiber officinale | Zingiberaceae | Rhizomes Steroidal saponin P. oryzae
18. | Datura metel Solanaceae Whole plant | Diterpenoid, Alkaloids | C. albicans, C. tropicalis
19. | Lupinus albus Leguminosae | Leaf — T. mentagrophytes
surface
20. | Ecballium Cucurbitaceae | Fruit Extract Boitylis cinerea
elaterium
21. | Cassiatora Leguminosae | Seeds Anthraguinone Botrytis cinerea, Erysiphe graminis,
Phytophthora infestans, Puccinia
recondita, Pyricularia grisea
22. | Chamaecyparis Cupressaceae | Leavesand | Isoflavone P. oryzae
pisifera Twigs
23. | Prunus yedoensis | Rosaceae Leaves Diterpenes C. herbarum
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Table 8.2.2 List of herb and Herbal formulation used all type of Fungal Infection.

S. No.

Formulation

Reference
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Note: All these ayurvedic medicines can be worked on along with allopathic
medicine or as an alternative, line of treatment. All these herbal formulations
were published in our ayurvedic books after using them many times.
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9 Conclusion:

The last 20 years has shown an increase in number of fungal infection. Currently used drugs in treatment of
fungal infection are having many side effects, and development of resistance is very common against these drugs.
Plants have been considered as traditional source of antifungal medicines for past many years. Plant bioactive with
antifungal activity can be considered as an option for development of new and improved alternative formulations in
antifungal therapy. Development of improved formulations with plant phyto compounds is the need of the hour for
efficient treatment of fungal diseases. Further research on this field can provide us with increased number of options
in treatment of fungal diseases that will give the patients with a better quality of life. In the present situation of
Covid -19 and fungal infection, natural plant therapy and allopathic medicine with combination may change the
situation of infected patient from any type of fungal infection.
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11 ICMR guideline for Black fungus:

EVIDENCE BASED ADVISORY IN THE TIME OF COVID-19

(Screening, Diagnosis & Management of Mucormycosis)

Mucormycosis - if uncared for - may
turn fatal

Mucormycosis is @ fungal infection that mainly
affects people who are on medicotion for other

health problems that reduces their ability to fight
emviranmental pathogens.

Sinuses or lungs of such individuals get offected
after fungal spares are inhaled from the air.

This con lead to serious disease with waming sign and symptoms
as follows:

» Pain and redness around eyes and/or nose

s Fever @

* Heoadache v

= Bloody vomits
= Altered mental status

What predispos

= Uncontrolled dicbetes mellitus

« Immunosuppression by steroids

. Pmlnnﬁg ICU stoy

» Co-morbidities - posl transplant/malignancy
= Voriconozole thera

« lse masks if you are visiting dusty construction sites

* Weor shoes, long trousers, long sleeve shirts and gloves
‘while handling =oil {(gardening}, moss or manure

= Maintgin personal hygiene including thorough scrub bath

When to Suspect
{in COVID-19 patients, diabetics or Immunosuppressed Indhisals )

# Sinusitis - nasal blockade or congestion, nasal discharge
{blackish/bloody). local pain on the cheek bone

» One sided facial pain, numbness or swelling

» Blockish discoloration over bridge of nose/palate

» Toocthache, loosening of teeth, jaw involvement

# Blurred or double wision with paoin; fever, skin lesion;
thrombaosis & necrosis {eschar)

+ Chest pain, pleural effusion, hoemoptysis, worsening of
respirgtory symptoms

=« Controld hyperglycemia

» Monitor blood glucose level post COVID-19 discharge and
also in diobetics

= Use steroid judiciously - correct timing, correct dose and
duration

# Use clean, sterile water for humidifiers during osxygen
therapy

= Lise antibiotics/ontifungals judiciously

» Do not miss waming signs and symptoms.

« Do not consider all the coses with blocked nose os coses of
bacterial  sinusitis, particularly  in the contet  of
immunosuppression  and/or  COVID-19  patients  on
immunomodulotors

« Do not hesitote to seek aoggressive investigations, as
appropriate (KOH stoining & microscopy, culture, MALDI-
TOF), fior detecting fungal eticlogy

* Do not lose cruciol time to initiote treotment fior
IMUCONMYCosis

» Control diobetes and diabetic ketoacidosis
* Heduce steroids (if patient is still on) with gim to
discontinue rapidly
Discontinue immunomodulating drogs
Mo antifungal prophybass needed
Extensive Surgical Debridement - to remove all necrotic
materials
= Medical treaiment
o Install peripherally inserted central cotheter (PICC
line}
o Maintain adeguate systemic hydrotion
o Infuse Mormal soline IV before Amphotericin B
infusion
o Antifungal Theraopy, for at least 4-6 weeks (see the
guidelines below )
« Monitor patients dlinicolly ond with rodio-imaging for
response and to detect disease progression

» Microbiclogist
« Internal Medicine Specialist

* |ntensivist

= Meurologist

« EMT Specialist

= Ophthalmologist

= Dentist

» Surgeon {madllofacial/plastic)
# Bicchemist

Detailed management guideline &

information available on the following

Global guideline for the diagnosks and management of mucorm

an initiative of the £Jr|:|p-un Eunfedn-':bun of Medical M In
ccoperation with the up Education an uear:h
Consortium. Lancet | DI: |:l19 Dnc 191 2e405-2421.  doi:

10.1016/51 473- 309901913031 2-3.

Advisory developed by the following experts &
Mational Task Force for COVID-19

o B Demprreis
Profecce, Depel. of imamal Wadicns, PL
Pladael Upslioey Makcal Calage,

© [n: Sanius Pasks, Hoad Rebia
Dtamscwes {ECTY.
n-wn-n

. Apmma Mokiweps, Schenss E,
Ehlcdrrhl“‘mlh—:*

LimiL, BT, HCMIE, N Ol

Dr_ Mexfbucheris Oes, Scents O, BCD,

MR, Hiow Dot

Or T Anard, Scental O, Clinial Trial
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