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CD4 counts if we consider the CD4 cells to be depleted 
completely giving rise to undetectable or nil CD4 counts. 
Brenchley et al.,[11] found significantly higher levels of 
LPS, LBP and soluble CD14 in viraemic HIV 1–infected 
patients with CD4+ T cell depletion, compared with elite 
suppressors. Consideration of these mechanisms behind the 
nil CD4 counts in our case is still needs to be explored as 
the above finding of CD4 depletion occurs in presence of 
chronic viraemia.

The future plan for this patient is to counsel him on 
safe sexual practices. The well-suppressed viral load in 
blood may not clearly indicate the suppression in semen 
as established in one of the studies where 5% of men from 
sero-discordant heterosexual couples enrolled in an assisted 
reproduction program had detectable HIV in their semen 
despite a blood plasma viral load of lesser than 50 copies/ml.

References

1. National Aids Control Organisation. Ministry of Health 
and Family welfare, Government of India, Guidelines of 
HIV testing. 2007. Available from: http://www.nacoonline.
org/upload/Final%20Publications/Blood%20Safety/
GUILDELINES%20FOR%20HIV%20TESTING.pdf. [Last 
accessed on 14/07/2013].

2. Mignogna FV, Garay KF, Spiegel R. Tuberculosis of the head 
and neck and oral cavity. In: Rom WN, Garay SM, editors. 
Tuberculosis. Boston: Little Brown and Company; 1996. 
p. 567-76.

3. Dimitrakopoulos I, Zouloumis L, Lazaridis N, Karakasis D, 
Trigonidis G, Sichletidis L. Primary tuberculosis of the oral 
cavity. Oral Surg Oral Med Oral Pathol 1991;72:712-5.

4. Peeters M, Gershy-Damet GM, Fransen K, Koffi K, 
Coulibaly M, Delaporte E, et al. Virological and polymerase 
chain reaction studies of HIV-1/HIV-2 dual infection in Côte 
d’Ivoire. Lancet 1992;340:339-40.

5. Damond F, Loussert-Ajaka I, Apetrei C, Descamps D, 
Souquière S, Leprêtre A, et al. Highly sensitive method for 

amplification of human immunodeficiency virus type 2 DNA. 
J Clin Microbiol 1998;36:809-11.

6. Dixit R, Sharma S, Nuwal P. Tuberculosis of oral cavity. 
Indian J Tuberc 2008;55:51-3.

7. Smith NA, Shaw T, Berry N, Vella C, Okorafor L, Taylor D, 
et al. Antiretroviral therapy for HIV-2 infected patients. 
J Infect 2001;42:126-33.

8. WHO. Antiretroviral therapy for HIV infection in adults and 
adolescents: Recommendations for a public health approach 
2006. Available from: http://www.who.int/hiv/pub/guidelines/
artadultguidelines.pdf, [last accessed on 14/07/2013].

9. Sreenivasan S, Dasegowda V. Comparing absolute 
lymphocyte count to total lymphocyte count, as a CD4 T cell 
surrogate, to initiate antiretroviral therapy. J Glob Infect Dis 
2011;3:265-8.

10. Negoro S, Hara H, Miyata S, Saiki O, Tanaka T, Yoshizaki K, 
et al. Mechanisms of age-related decline in antigen-specific 
T cell proliferative response: IL-2 receptor expression and 
recombinant IL-2 induced proliferative response of purified 
Tac-positive T cells. Mech Ageing Dev 1986;36:223-41.

11. Brenchley JM, Price DA, Schacker TW, et al. Microbial 
translocation is a cause of systemic immune activation in 
chronic HIV infection. Nat Med. 2006;12:1365-1371.

How to cite this article: Raja K, Chandrasekar C, Krishnarajasekhar 
OR, Manoharan G. Zero CD4 count: A case of discordant CD4 
response in a patient with well suppressed viral load. Indian J Med 
Microbiol 2013;31:298-302.

Source of Support: Nil, Conflict of Interest: None declared.

Rhizomucor variabilis: A rare causative agent of primary cutaneous zygomycosis
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Abstract
Rhizomucor variabilis is a rare cause of human infections. We report a case of primary cutaneous zygomycosis in an 
immunocompetent host. Although microscopy reveals the fungal aetiology, the need for species identification is 
highlighted to better understand the species and establish an epidemiological pattern as it is reported from restricted 
geographical locations.
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On culture, growth of white woolly colonies filling up 
the entire tube on the obverse and lemon yellow colour on 
the reverse was observed on Sabouraud’s dextrose agar at 
25°C after 4 days of incubation [Figure 2]. A slide culture 
was made and examined after staining with lactophenol 
cotton blue stain. Microscopy revealed long ribbon like 
aseptate hyaline hyphae and hyaline sporangiophores with 
branched rhizoids. Sporangia were spherical and measured 
50-100 µm with ellipsoidal columellae, sporangiospores 
were globose [Figure 3]. Based on these features, the isolate 
was identified as Rhizomucor. A repeat biopsy was taken to 
reconfirm and the same isolate was obtained. The isolate 
was sent to National Culture Collection of Pathogenic 
Fungi (NCCPF) at Post Graduate Institute of Medical 
Education and Research (PGIMER), Chandigarh, India for 
further identification. At NCCPF, the phenotypic characters 
of the isolate were studied and reconfirmed. Molecular 
identification was done by sequencing ITS1-5.8S-ITS2 
region of ribosomal deoxyribonucleic acid (DNA) gene. 
Sequencing was performed using primer pairs ITS1 
(GCATATCAATAAGCGGAGGAAAAG) and ITS4 
(GGTCCGTGTTTCAAGACGG) with Big Dye Terminator 
Cycle Sequencing Kit, version 3.1 (Applied Biosystems, 
CA, USA) for both strands as per the manufacturer’s 
instructions. Sequencing reactions were purified and 
analysed on ABI 3130 genetic analyser (Applied 
Biosystems). Sequences of both the strands were used 
to create the consensus sequence by using BioNumerics 
software version 6.5 (Applied Maths, Ghent, Belgium). 
Pair wise identification of the consensus sequence in the 
GenBank DNA database showed 99% identity (identities 
of nucleotides-544/550) with R. variabilis isolate MBC006 
(GenBank accession JQ885450.1). Based on the above, the 
isolate was identified as R. variabilis.

Discussion

Primary cutaneous mucormycosis is an uncommon 
disease caused by saprophytic fungi of the order 
mucorales and usually occurs among individuals with 
predisposing factors such as diabetes, malignancy, solid 
organ transplantation and trauma.[3] Five clinical forms are 
recognised viz: Rhinocerebral, pulmonary, gastrointestinal, 
disseminated and cutaneous.[4] Two different presentations 
of cutaneous mucormycosis have been described. The 
superficial type appears as vesicles or pustules that advance 
to ulceration and eschar formation usually in normal hosts. 
In the gangrenous type, rapidly progressing ulceration and 
dissemination is seen.[5] Cutaneous mucormycosis is often 
secondary to local factors that include trauma, surgery, 
burns, needle pricks, motor vehicle accidents, insect bites 
and so on.[3]

Until now, species reported to have caused primary 
cutaneous mucormycosis include Rhizopus species, 
Absidia corymbifera, Mucor species, Rhizomucor pusillus, 
Cunninghamella bertholletiae, Saksenaea vasiformis and 

Introduction

Rhizomucor species are an infrequent cause of human 
disease while Rhizomucor variabilis is rarely reported as a 
pathogen.[1] Immunocompetent patients account for only 
a small part of all cases of mucormycosis.[2] We report a 
rare case of primary cutaneous zygomycosis caused by 
R. variabilis over the right forearm, in an immunocompetent 
host.

Case Report

A 50-year-old male patient, farmer by occupation, 
presented to the Department of Dermatology with 
erythematous plaque over the right forearm of 5 years 
duration. The lesion started as a small reddish papule and 
gradually became an indurated plaque over a period of 
6 months. Patient clearly remembers a thorn prick injury 
while working in the farm. There was no history of pain, 
itching, discharge or bleeding from the lesion. Patient 
was not a diabetic nor was he on any medication for any 
ailment. He had not received any treatment prior to his 
consultation with us. Cutaneous examination revealed a 
well-demarcated, erythematous, indurated non-tender, 
normosthenic and crusted plaque measuring 5 cm × 5 cm 
[Figure 1]. Based on the history and clinical examination 
differential diagnosis of cutaneous zygomycosis, 
chromoblastomycosis, lupus vulgaris and sarcoidosis was 
made.

Routine haemogram, blood sugar levels, serum sodium, 
serum potassium, blood urea and creatinine levels were 
within normal limits. Human immunodeficiency virus 
and Venereal Disease Research Laboratory tests were 
non-reactive. Radiological examination of the chest and 
both hands were normal. Histopathological examination 
revealed mixed granulomatous inflammatory infiltrate 
composed of lymphocytes, neutrophils and multinucleated 
giant cells in the dermis. Ribbon like, aseptate mycelia were 
observed. Based on these features a diagnosis of cutaneous 
zygomycosis was made. A biopsy specimen was also sent 
for fungal culture. Antifungal therapy with fluconazole 
200 mg/day was initiated. In addition, a fluconazole solution 
2.0 mg/ml was applied locally. Considerable regression in 
the lesion was noted after 2 months of treatment, but the 
patient did not follow-up later.
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Apophysomyces elegans.[6] R. variabilis is a relatively 
uncommon cause of infection in humans with few published 
case reports.[1,4,6-8]

Unlike primary cutaneous mucormycosis caused by 
other mucorales species which usually present with obvious 
progressive angioinvasive necrotic lesion, cases caused by 
R. variabilis mainly involve superficial or subcutaneous 
infections that are more indolent and evolve chronically. 

In the early phase, infiltrated nodules and plaques could 
be observed that gradually become confluent and expand 
outward. Without local stimulation or inducement, the 
lesions would usually remain localised to their primary sites 
and gradually expand over many years.[6] In the present case 
too, the patient presented with plaques and the disease ran a 
chronic course.

It is interesting to note that the majority of the reported 
cases are from China. Lu et al.[4,6] reported a case of 
primary cutaneous mucormycosis on the face in an adult 
female, the authors also reviewed six more cases from 
China, which occurred on the face and upper extremity. 
Five of them gave a history of trauma, bites or surgery and 
all had a farming experience, which led to the assumption 
that environmental exposure after trauma or surgery could 
be the main risk factor.[6] Similar history was observed 
in our case. Our patient is a farmer and had a thorn prick 
prior to the development of skin lesion. A case of primary 
cutaneous mucormycosis in an immunocompetent person 
was reported from China in the year 2009.[4] The other 
two cases, one each reported from Japan and USA were 
immunocompromised; the first patient was a 78-year-old 
man who was on oral prednisolone for the last 10 years;[7] 
the latter was a 14-year-old leukemic patient with lesions on 
the palate after she underwent a bone marrow transplant.[1]

The first and the only case of mucormycosis caused by 
R. variabilis was recently reported by Hemashettar et al.[8] 
It is noteworthy that both the present case and the earlier 
case of R. variabilis are from the same region (Karnataka 
state), India. The possibility of the fungus being endemic or 
geographically restricted to this geographical area needs to 
be explored further.

R. variabilis has a prominent geographical feature 
and unlike other global sporadic mucormycosis caused 
by other species, primary cutaneous mucormycosis due 
to R. variabilis tends to be an endemic mycosis.[6] In the 
majority of cases of primary cutaneous mucormycosis 
reported from India, identification to species level is 
largely lacking.[8] Identification is usually made on 
histopathological examination, which makes it difficult to 
study the epidemiological trends of fungi. This highlights 
the need for complete species identification by culture and 
nucleotide sequencing.

Although the first line treatment for cutaneous 
mucormycosis is amphotericin B[4] and these fungi are 
resistant to fluconazole, reports of successful therapy with 
fluconazole, itraconazole, posaconazole and caspofungin 
are available.[1,4,8] Abuali et al.,[1] have reported response 
to treatment with a combination of posaconazole and 
caspofungin in one case. In another case, despite in‑vitro 
antifungal susceptibility showing resistance to itraconazole, 
therapy with oral itraconazole (400 mg/day) was 
initiated and after a 3 month therapy the lesion regressed 

Figure 1: Clinical presentation: Erythematous plaque measuring 5 cm 
× 5 cm on the right forearm

Figure 2: Growth on Sabouraud’s dextrose agar after 4 days of 
incubation at 25°C showing white woolly colonies filling the entire 
tube with yellow colour on the reverse

Figure 3: Photomicrograph (×400) of lactophenol cotton blue 
mount stain after 4 days showing hyaline, ribbon like, aseptate 
hyphae; spherical sporangia with ellipsoidal columella and globose 
sporangiospores
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considerably. The response to itraconazole was explained 
on the “90-60” rule wherein, infections due to susceptible 
isolates respond to therapy 90% of the time, whereas 
infections due to resistant isolates respond 60% of the 
time.[4] Hemashettar et al.,[8] had started treatment with 200 
mg fluconazole IV for 7 days and then oral fluconazole 
was initiated along with a fluconazole solution, which was 
applied locally 4 times/day. Similar treatment was given 
in the present case. Although we noticed regression of the 
lesion after 2 months, the patient did not follow-up later. 
Resistance to azoles and caspofungin, recurrence after 
treatment with fluconazole and ketoconazole has also been 
reported.[6] Use of fluconazole both by oral administration 
and local application in cutaneous infection caused by 
R. variabilis cannot be undermined and needs further 
evaluation.

Conclusion

The primary cutaneous infection due to R. variabilis 
is a new emerging mucormycosis.[9] Although microscopy 
suggests a fungal aetiology, it is important to identify 
the species by culture and nucleotide sequencing. Not 
only does it aid in initiating a definitive therapy it also 
helps to understand the species better and to establish an 
epidemiological pattern so as to alert the clinicians of its 
presence in a particular region. This becomes especially 
important in view of the wide ranging differential 
diagnosis, chronic course of the disease and the invasive 
nature of the infection. It is also noteworthy that cases of 
primary cutaneous mucormycosis caused by R. variabilis 
have been reported among immunocompetent hosts. 
Hence, a high index of suspicion is crucial warranting a 
prompt biopsy and culture in cases of primary cutaneous 
mucormycosis.
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