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Abstract 
Background: Fahr syndrome associates a set of neuropsychiatric manifesta-
tions with bilateral calcifications in the basal ganglia and phosphocalcic dis-
orders. Neuromeningeal cryptococcosis can be present in its manifestations, 
neuropsychic disorders with or without meningeal signs. The objective was to 
describe a rare association between Fahr syndrome and neuromeningeal 
cryptococcosis which can be expressed by the same clinical symptomatology 
in the context of co-infection with the human immunodeficiency virus (HIV) 
and the hepatitis B virus (HBV). Presentation: A 37-year-old patient without 
pathological history, who presented behavioral disorders that led to a fight 
with those around her and a psychiatric consultation. Then, she was hospita-
lized in the infectious diseases Department upon discovery of her HIV status 
and viral hepatitis B. She was logorrheic with behavioral disturbances and 
subsequently presented with tonic-clonic convulsions. Laboratory tests and 
imaging have concomitantly discovered Fahr syndrome due to pseudohypo-
parathyroidism and neuromeningeal cryptococcosis. The correct manage-
ment of these two pathologies enabled stabilization of the patient’s clinical 
condition with regular monitoring for HIV-HBV coinfection. Conclusion: 
Farh syndrome and neuromeningeal cryptococcosis are two different entities 
but sometimes similar symptoms and risk factors. Treatment of metabolic 
disorders combined with anticryptococcal therapy improved the prognosis. 
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1. Introduction 

Fahr’s syndrome is a set of neuropsychiatric symptoms secondary to the pres-
ence of bilateral and symmetrical intracerebral calcifications, non-arteriosclerotic, 
located in the basal ganglia as well as in the white and gray matter of the brain 
and cerebellum [1] [2]. Phosphocalcic disorders may explain the clinical picture. 

Very few studies have evaluated the prevalence of Farh syndrome. It is quite 
rare with less than one case in 1,000,000 [3]. On the other hand, neuromeningeal 
cryptococcosis, an opportunistic pathology in HIV, has a high prevalence in the 
general population and an incidence of up to 10% of HIV patients [4] [5]. Clini-
cally, it can also manifest itself in neurological and behavioral disorders [5]. 

We report a medical observation of a case of Fahr syndrome discovered con-
comitantly with neuromeningeal cryptococcosis in behavioral disturbances in a 
patient immunocompromised by HIV. 

2. Case Presentation 

A. C., a 37-year-old female patient, with no neuropsychiatric history, hospita-
lized for inconsistent speech, psychomotor agitation and aggression in a context 
of HIV-HBV co-infection. Two weeks earlier, she would have presented beha-
vioral disorders which caused a fight with those around her and then a consulta-
tion in the psychiatric department. Complaining subsequently of sharp frontal 
headaches, nausea, anorexia, she was taken to the emergency room. The finding 
of weight loss associated with prurigo motivated the performance of a positive 
retroviral serology (SRV) and allowed its transfer to the infectious diseases de-
partment for further treatment. Upon admission, she exhibited logorrhea, visual 
and auditory hallucinatory, physical and verbal aggression, and thoughts of per-
secution. The general condition was altered with a body mass index of 14.36 
kg/m2; apyrexia at 37.3˚C; arterial hypotension at 90/60 mmHg and tachycardia 
at 112 beats/min. The neurological examination was without signs of deficit or 
meningitis with normal consciousness. Brain Computed tomography (CT) scan 
showed bilateral calcifications of the lenticular nuclei associated with congestive 
left sphenoidal sinusitis (Figure 1). The blood test performed showed hypocal-
cemia at 1.93 mmol/l (Normal = 2.2 - 2.6), hyperphosphatemia at 1.9 mmol/l 
(Normal = 0.8 - 1.6) and parathyroid hormone (PTH) normal at 31.02 pg/ml 
(Normal = 15 - 65). The other laboratory tests (blood count, serum creatinine, 
transaminases, C Reactive Protein, protidemia, thyroid hormones) were unre-
markable. We started a correction of the hypocalcaemia and 48 hours later, the 
patient presented generalized tonic-clonic convulsive seizures followed by memory  
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Figure 1. Brain CT-scan showing bilateral calcifications of lenticular nuclei. 
 
disturbances, which motivated an exploratory lumbar puncture of the cerebros-
pinal fluid (CSF) which revealed a clear fluid and a strong positive agglutination 
with Pastorex crypto. Retroviral serology was confirmed positive for HIV type 1 
with an initial TCD4 lymphocyte count of 17 cells/µl and a viral load of 789,500 
copies/ml. The hepatitis B viral markers (HBV) assay revealed progressive 
chronic hepatitis B with a viral load of 298,263 copies/ml. We concluded that a 
Fahr syndrome with pseudohypoparathyroidism was associated with neurome-
ningeal cryptococcosis on HIV-HBV co-infection.  

The patient received HAART based on: 
- Calci-vitaminotherapy for the correction of metabolic disorders; 
- Fluconazole capsule for the treatment of neuromeningeal cryptococcosis; 
- Haloperidol for the treatment of neuropsychic disorders; 
- Sulfamethoxazole + trimethoprim for chemoprophylaxis against opportunis-

tic infections. The outcome was gradually favorable and four weeks later an-
tiretroviral therapy was started with Tenofovir/lamivudine/efavirenz. The pa-
tient returned home after two months of hospitalization. Upon discharge, she 
was in good clinical condition with amendment of neuropsychic disorders 
and seizures. 

3. Discussion 

Fahr syndrome is a rare and unrecognized condition [1] [4]. It is most often due 
to disorders of phosphocalcic metabolism and more particularly in hypopara-
thyroidism [1] [5] [6] [7]. However, pseudohypoparathyroidism, which is a fa-
milial disorder defined by peripheral resistance to the parathyroid hormone, 
may rarely be the cause, as is the case in our observation [5] [6] [7] [8]. The phy-
siopathological mechanisms which contribute to the occurrence of intracerebral 
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calcifications during Fahr syndrome are not well understood. Most authors sug-
gest a metabolic disorder of oligoglial cells with mucopolysaccharide deposits 
and secondary onset of vascular, perivascular and calcareous lesions [9]. Cases of 
Fahr syndrome in HIV patients have already been described without any ob-
vious proven relationship [5]. However, bilateral abnormalities of the basal gan-
glia, especially the lenticular and caudate, during cryptococcosis and of the pal-
lidum in the event of hepatic insufficiency have been reported [10] [11]. Our pa-
tient was both infected with HIV, HBV, cryptococcus and probably toxoplasm, 
suggesting that these infections which are chronic could contribute to intracere-
bral calcification apart from the phosphocalcic disorders found. 

Fahr syndrome is an insidious and progressive condition whose symptoms 
can appear around the age of 40 to 60 years [1]. However, its association with 
cryptococcal neuromeningeal infection and immunosuppression may explain 
the appearance of the signs rather than was the case in our observation. In some 
case series, the mean age has been estimated at 35 years [5]. In addition, its oc-
currence in even younger people, especially children, has been described [8] [12] 
[13]. The clinical symptomatology of Fahr syndrome is polymorphic and non-
specific [5]. The same is true for neuromeningeal cryptococcosis [3]. One can 
thus find neuropsychic disorders and/or convulsive seizures [3] [8] [12] [14]. 
This is what we have seen. The diagnosis of Fahr syndrome is based on a brain 
computed tomography (CT) scan, which identifies calcifications located in the 
basal ganglia, which may extend to the serrated nuclei of the cerebellum [1] [8] 
[11] [15]. It is due to the neuropsychic signs that we carried out the cerebral CT 
scan then the phosphocalcic balance associated with the assay of parathyroid 
hormone (PTH). It was the addition of seizures despite the correction of hypo-
calcemia that led us to analyze the LCS and find the presence of cryptococcus. 
Neuromeningeal cryptococcosis is relatively common, especially in severe HIV 
immunosuppression [3]. Our patient had a very low CD4 count at 17 cells/µl. 

Other conditions, apart from what we encountered in our study, can also give 
rise to intracerebral calcifications. This is the case for chronic inflammatory pa-
thologies (tuberculosis, CMV infection, flavivirosis, neutrocysticercosis, neuro-
syphilis), tumor pathologies (astrocytomas, primary cerebral lymphoma), and 
toxicants (carbon monoxide and lead poisoning, hypervitaminosis D, radiothe-
rapy) [6] [11] [15]. 

Treatment of Fahr syndrome is based on a symptomatic treatment of the 
neurological manifestations and calcivitaminotherapy [5]. Treatment of neuro-
meningeal cryptococcosis is with antifungals, particularly as a first-line treat-
ment and during the induction phase with amphotericin B combined with 
5-fluorocytosine [3]. In this case, our patient was treated with fluconazole alone, 
given its availability and accessibility. The outcome was favorable and after deux 
months of hospitalization she was discharged of Hospital. 

4. Conclusion 

The particularity of our observation was the concomitant discovery of Fahr syn-
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drome and neuromeningeal cryptococcosis in a case with non-specific sympto-
matology made up of neuropsychic disorders. The first pathology is rare but the 
second is an opportunistic infection that is relatively common in severe immu-
nosuppression, most often induced by HIV. In addition, the induction of intra-
cerebral calcification can certainly be found in dysparathyroidism but also in 
certain infections including neuromeningeal cryptococcosis, cerebral toxoplas-
mosis and HIV infection as was the case in our observation. 

Consent 

The patient gave her informed consent before this study was performed. 
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Abstract 
Background: Diabetes mellitus is a chronic disease where there is an in-
creased blood sugar level in the body which is either caused due to inability of 
the pancreas to secrete insulin or the body’s inability to utilize it. The preva-
lence of diabetes mellitus is growing rapidly worldwide. Statistics show that in 
the year 2014, there were a total of 422 million cases of DM. Diabetes mellitus 
is a major cause of heart attacks, kidney failure, blindness and leg amputa-
tions. Diabetic foot ulcers are quite common and are estimated to affect 
nearly 15% of all diabetic patients during their lifetime. In long standing di-
abetic patients with chronic non-healing ulcers, bony changes or deformities 
are not uncommon. These bony changes can be identified using CT scans. 
Materials and Methods: An observational study was conducted on a total of 
40 patients with chronic non-healing ulcer attending the surgery outpatient 
department of Saveetha Medical College, Chennai, Tamilnadu. The CT-scans 
of their foot were observed for deformities or bony changes. Results: Out of 
40 patients, 67.5% were males and 32.5% were females. A maximum number 
of subjects fell under the age group of 51 - 60 years. The most common site of 
the ulcer was found to be in the plantar surface of big toe (53%). Among the 
40 patients, 33 of them were found to have bony abnormalities on the CT 
scan of foot and no apparent changes were seen in the rest. Bone erosions 
(35%), osteopenic changes (22.5%), Charcot’s joint (2.5%), osteophyte forma-
tion (12.5) and reduced joint space (10%) were the predominant changes ob-
served on the CT scans of the study population. 
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1. Introduction 

The prevalence of diabetes mellitus is rapidly increasing all over the world. Di-
abetes mellitus is classified as Type 1 and Type 2. Type 1 is the inability of the 
body to synthesize insulin and Type 2 is an insulin resistant state. Few of the 
common comorbidities are stroke, coronary artery disease, peripheral vascular 
disease and neuropathy. Diabetic patients are more susceptible to foot ulcers 
during their lifetime. The common locations of diabetic foot ulcer are plantar 
surface of big toe, heel of the foot and proximal interphalangeal joint. 

Diabetic foot can be divided into two broad types-the neuropathic foot (neu-
ropathy is the dominant feature) and the neuroischemic foot (occlusive vascular 
disease is the dominant feature). Diabetic neuropathy can lead to fissures, oede-
ma and Charcot’s joint, whereas ischemia causes pain, ulcers, digital necrosis 
and gangrene [1]. Type 1 and Type 2 DM influence bone health in many ways.  

In the case of Type 1 DM, as there is decreased depletion of glucose, which 
results in its reaction with proteins and fats and causes accumulation of noxious 
substances called advanced glycation products (AGEs). The resultant AGE caus-
es death of mesenchymal stem cells which stops the differentiation of osteob-
lasts, cartilage and adipocytes. Increased glucose levels in blood hinders protein 
osteocalcin synthesis which eventually leads to poor bone formation. Persistent 
diabetes mellitus affects the process of osteoblast maturation and increases mar-
row adipogenesis which is correlated with osteoporosis and increased fracture 
risk. Bone structure or architecture of the bone is affected by low bone mineral 
density (BMD) caused due to Type 1 DM. According to recent studies, around 
20% of people with Type 1 DM in the age group of 20 - 60 years are in the risk of 
developing osteoporosis because of decreased bone formation and increased 
bone resorption [1]. Oral hypoglycemic drugs have also shown to have varied 
effects on bone health. In a study conducted recently which comprised of 22 
randomised control trials, pioglitazone which is a thiazolidinedione anti-diabetic 
drug showed decreased bone formation and increased incidence of bone resorp-
tion and fractures. On the other hand, metformin (insulin sensitizer) use showed 
reduction in fracture risk.  

There is a high prevalence of musculoskeletal disorders associated with di-
abetes mellitus. Few common disorders seen are Charcot’s osteoarthropathy, os-
teoarthritis, carpal tunnel syndrome and osteoporosis. The cycle of osteopenia, 
osteolysis, abnormal loading and bone instabilities increases fracture risk. Hy-
poparathyroidism may coexist with hyperglycemia. Hypoparathyroidism causes 
bone resorption and reduced bone mineral density which in turn leads to im-
pairment and difficulty in the healing of fractures. Another dreadful complica-
tion of hyperglycemia is osmotic diuresis which results in natriuresis and hyper-
calciuria. Hypercalciuria gives rise to negative calcium balance and nephropathy 
[1]. 

Diabetes is known to cause delayed wound healing. The reasons attributed to 
it are decreased production of new blood vessels, weakened skin barrier, reduced 
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collagen production and incompetency of WBCs to fight bacteria. Vitamin D 
and calcium intake have been proved to be related inversely to the risk of Type 2 
Diabetes [1].  

Computed tomography is a sensitive tool in identifying bony changes asso-
ciated with diabetic foot such as reduced joint space, osteopenic changes, osteo-
phyte formation and Charcot’s joint. CT scan helps in identifying osteomyelitis 
in their early stage unlike X-ray where osteomyelitis can’t be picked up until the 
disease has advanced. Unfortunately, CT scans are quite expensive, so patients 
belonging to low socioeconomic status are not able to afford it [2]. 

2. Aim of the Study 

1) To look at the clinical presentation of diabetic foot ulcer patients who have 
bony changes. 

2) To analyze the various CT changes on the foot in patients with diabetic foot 
ulcer. 

3) To look at the demographic profile of these patients. 

3. Materials and Methods 
3.1. Study Design 

It is an observational, prospective study conducted on patients with chronic 
non-healing diabetic foot ulcer attending surgery outpatient department of Sa-
veetha Medical College Hospital in Chennai. The CT scan taken of their foot was 
observed for bony changes associated with diabetic foot ulcer. A convenient 
sampling methodology was adopted. 

3.2. Data Collection 

The study was started during the month of March 2020 and ended in April 2020. 
The study was conducted for a period of one month. A total of 40 patients who 
came to the surgery outpatient department with history of chronic non-healing 
diabetic foot ulcer were included in the study. The criteria which was used to se-
lect patients was the presence of diabetic foot ulcer for a duration of 3 months or 
more which did not heal after off-loading, debridement and medication. In-
formed consent was obtained from all the subjects. The CT scan pictures of the 
selected subjects were requested from the department of radiology using the pa-
tient’s unique hospital ID and were analyzed. The study was approved by the In-
stitutional Review Board of Saveetha Medical College and Hospital. 

3.3. Statistical Analysis 

Name, age and gender were included in demographic details. The location of the 
foot ulcer was noted. Presence or absence of characteristic bony changes asso-
ciated with diabetic foot was recorded. The prevalence of disease in a particular 
age group, male: female ratio, common site of foot ulcer, characteristic bony 
changes were assessed. The data obtained was analyzed using Microsoft excel. 
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4. Result 

A total of 40 subjects who had a chronic non-healing diabetic foot ulcer for 
which they attended the outpatient department of Saveetha Medical college were 
included in the study.  

Out of the 40 subjects, 25 (67.5%) subjects were males and 15 (32.5%) were 
females. We had a maximum clustering of patients in the 6th decade of life and 
60% of this subgroup were males [Figure 1]. We had a maximum clustering of 
patients in the 6th decade of life and 60% of this subgroup were males which has 
been outlined in Table 1. 

Location of ulcer 
The common locations of diabetic foot ulcer observed in the subjects were 

plantar surface of big toe (53%), heel of the foot (31.4%) and proximal interpha-
langeal joint (15.6%). Among areas mentioned above, the ball of big toe was the 
commenest site of ulceration [Figure 2]. 
 

 
Figure 1. Percentage of males and females amongst the study population. 

 

 
Figure 2. Location of foot ulcer. 
 
Table 1. Age distribution of the study population. 

Age (in years) 
Number of cases 

Total cases 
Males Females 

0 - 10 0 0 0 

11 - 20 0 0 0 

21 - 30 0 0 0 

31 - 40 2 0 2 

41 - 50 5 4 9 

51 - 60 12 8 20 

61 - 70 8 1 9 

67.50%
32.50%

% of males
% of females

53%

31.40%

15.60%

0%

10%

20%

30%

40%

50%

60%

plantar surface of big toe heel of the foot proximal interphalangeal joint

https://doi.org/10.4236/crcm.2020.911047


M. Rubina Fathimaa, A. Rekha 
 

 

DOI: 10.4236/crcm.2020.911047 339 Case Reports in Clinical Medicine 
 

Changes on CT Scan 
Out of 40 patients with diabetic foot ulcer, 33 subjects were found to have 

bony abnormalities and the rest of them showed normal bone structure and 
density [Figure 3] which has been outlined in Table 2. The changes observed 
were reduced joint space (10%), bone erosions (35%), osteopenic changes 
(22.5%), Charcot’s joint (2.5%), osteophyte formation (12.5%). 

5. Discussion 

On including long-standing diabetic patients in the study, we found that in-
creased glucose content in the body causes diabetic foot ulcer followed by bone 
abnormalities or deformities.  

When we analyzed the demographic details of the subjects included in the 
study, we found that the number of males were higher than that of females. 

The most common location of the ulcer was in the plantar surface of big toe 
(53%) followed by heel of foot. 

While analyzing the CT scan findings of their foot, we identified bony changes 
in 33 subjects (82.5%) and no change in 7 subjects (17.5%). 

The bony changes observed in subjects with chronic non-healing ulcer were 
found to be high in the age group of 51 - 60 years. 

The common CT changes observed were reduced joint space [Figure 4(a)]  
 
Table 2. Changes observed on CT scan of foot. 

Variable Yes (n) Yes (%) No (n) No (%) 

Bone erosions 14 35 26 65 

Osteopenic changes 9 22.5 31 77.5 

Charcot’s joint 1 2.5 39 97.5 

Osteophyte formation 5 12.5 35 87.5 

Reduced joint space 4 10 36 90 

No change 7 17.5 33 82.5 

 

 
Figure 3. Percentage of various changes observed on CT scan of foot. 

22.50%

35%

10.00%
12.50%

2.50%

17.50%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

osteopenic changes bone erosions reduced joint space

osteophyte formation charcot's joint no change
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Figure 4. Shows various CT changes seen in diabetic foot referred to in the article. 

 
(10%), osteophyte formation [Figure 4(b)] (12.5%), bone erosions [Figure 4(b)] 
(35%), osteopenic changes [Figure 4(d)] (22.5%) and Charcot’s joint (2.5%). 

The importance of this study is to understand the prevalence of bony changes 
seen in long standing diabetic foot ulcer patients which may cause a disability in 
the future. Knowledge about possible bony deformities helps in early diagnosis 
and treatment. Diabetic foot ulcers pose a major risk for amputation which im-
pairs the quality of life. CT scan aids the diagnosis of bony changes in the early 
stage of the disease and thus can be intervened to prevent morbidity and mortal-
ity. Studies have been conducted in the past to study the efficiency of CT scans 
in diagnosing bone abnormalities in the acute stage of a disease. It has been 
proved that CT scan is more efficacious when compared to plain radiography.  

There is a higher prevalence of musculoskeletal disorders associated with di-
abetes. Fibro proliferative disorders like adhesive capsulitis (frozen shoulder) 
and carpal tunnel syndrome may affect diabetics.  

Disorders of the joint are not uncommon among diabetics. Charcot’s joint or 
Charcot osteoarthropathy is a progressive, degenerative disease of the ankle 
joints and foot. Charcot’s joint manifests as swelling, warmness, acute inflam-
mation, erythema in the foot, when left untreated, it can cause loss of joint func-
tion, ulceration, osteomyelitis, fever and subsequent sepsis. 

A peculiar “rocker bottom” appearance is seen in the middle part of the foot 
in this condition. Osteoarthritis is also a joint disorder which has a correlation 
with obesity. A person with Type 2 Diabetes mellitus and obesity are at a higher 
risk of developing this condition. 
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Risk of developing Osteoporosis increases with duration of diabetes mellitus. 
The factors contributing to the development of osteoporosis are decreased bone 
mineral density and increased frequency of falls or traumas. 

Advanced Glycation Products (AGE) accumulated due to diminished utiliza-
tion of glucose in blood and their reaction with proteins and fats in turn make 
the bones vulnerable to fracture [1]. 

Osmotic diuresis and hypoparathyroidism are a consequence of hyperglyce-
mia which in turn leads to negative calcium balance and nephropathy. 

Nephropathy causes abnormal Vitamin-D metabolism leading to decreased 
bone mineral density (BMD) and difficulty in the healing of fracture [1]. 

Wound healing is delayed in diabetic patients. Insulin is needed for cells to 
uptake glucose for energy. Increased blood glucose impairs WBC function which 
makes them incompetent to fight bacteria and thus results in delayed wound 
closure. Decreased collagen production, weakened skin barrier and decreased 
production and repair of new blood vessels are a few other factors which cause 
delayed wound healing [1]. 

Diabetic foot ulcers are predominantly found in the plantar aspect of toes, toe 
tips and heel of foot. The underlying causes of ulcer namely neuroischemia and 
neuropathy also affect their location [3]. 

Various studies have been conducted to understand the effect of Vitamin D 
and calcium intake on diabetes. According to a recent study conducted to ex-
amine the association between vitamin D and calcium intake and risk of di-
abetes, it was proved that women who consumed > 1200 mg/day of calcium 
and >800 IU of total vitamin D per day had 21% and 23% lower risk of develop-
ing type 2 diabetes mellitus in the future respectively. 

X-rays are being used as the first line of investigation in various countries. 
X-ray findings become evident only during the later stages of the disease, which 
makes it less effective than CT scans [4]. In the later stages of osteomyelitis, signs 
like soft tissue swelling, periosteal reaction, periosteal new bone formation, os-
teolytic lesions and cortical bone destruction are seen. These X-ray findings are 
confirmative of acute osteomyelitis. Plain radiographs are also helpful in identi-
fying soft tissue and bone changes caused due to neuroarthropathy and they 
serve as route map for other imaging modalities by ruling out postsurgical 
changes and foot deformities [4]. 

CT scan is a better tool when compared to X-ray in detecting any deformity or 
disease of the bone which follows diabetic foot ulcer. X-ray is useful only during 
the later stages of the disease where about 40% - 70% of bone resorption had al-
ready been taken place [2]. The bony changes seen in osteomyelitis become evi-
dent on an X-ray only after about 10 - 15 days of infection. In order to intervene 
and treat the deformity, early diagnosis of the disease is crucial.  

Computed Tomography facilitates early diagnosis of changes like reduced 
joint space, Charcot’s joint and osteomyelitis [2]. CT can be used as the first line 
investigation in developed countries to rule out bone pathologies instead of 
X-rays which are useful only in the later stages of the disease. 
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Unfortunately, CT scans are expensive and in resource poor countries like In-
dia, they cannot be used as the first line investigation. Early diagnosis plays a 
major role in treating the limb for the underlying pathology and hence amputa-
tion of the limb can be prevented. Lack of awareness about the comorbidities 
associated with uncontrolled diabetes mellitus leads to amputation of the limbs 
in the later stages hence reduced quality of life. People diagnosed with diabetes 
must be informed and educated about the risks associated with it and how im-
proper treatment could become a threat to their life. 

6. Limitations of the Study 

1) The sample size of this observational study is small. 
2) Factors that influence the bone health of diabetic patients like serum cal-

cium level, phosphorous level and the glycemic control were not considered in 
the study. 

3) The co-relation between extent of bone changes with vitamin D levels was 
not taken into account.  

7. Conclusion 

From the study, we conclude by saying that the percentage of males was higher 
(62.5%). Maximum number of subjects fell under the age group of 51 - 60 years. 
The most common site of ulcer was in the plantar aspect of the big toe (53%). 
Bony erosion [Figure 4(b)] which was seen in 53% of subjects was the com-
monest change observed on the CT scan of foot in patients with diabetic foot 
ulcer followed by osteopenic changes [Figure 4(c) and Figure 4(d)] with 22.5%. 
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Abstract 
Background: Drug reaction with eosinophilia and systemic symptoms 
(DRESS) syndrome is a rare and potentially life-threatening condition. It 
presents a long prodromal period, extensive rash, fever, lymphadenopathy, 
hematologic abnormalities (eosinophilia with or without atypical lymphocy-
tosis), and internal organ involvement. Purpose: To describe a case of phe-
nytoin induced DRESS syndrome, presenting diagnostic and management 
challenges of clinical interest. Methods: The Consensus-based Clinical Case 
Reporting Guideline Development (CARE) was observed for data analysis in 
case reports. Case Report: A 22-year-old man, using phenytoin for 60 days, 
sought medical attention due to fever and maculopapular cutaneous lesions. 
He presented lymphocytosis with eosinophilia and severe acute hepatitis 24 
hours after admission day. Hepatic transaminases returned to reference levels 
after phenytoin withdrawal, and eosinophilia and cutaneous manifestations 
did not respond well to systemic steroids. A forearm biopsy showed findings 
suggestive of severe cutaneous adverse reaction. The patient’s microscopic 
and clinical characteristics meet all criteria in the scoring systems of Bocquet 
et al., Registry of Severe Cutaneous Adverse Reaction (RegiSCAR), and Japa-
nese Research Committee on Severe Cutaneous Adverse Reaction (J-SCAR), 
being highly suggestive of DRESS syndrome very probably caused by pheny-
toin. The complete remission of symptoms was achieved weeks after admis-
sion. Conclusions: DRESS syndrome is a defiant reaction. Clinicians must be 
aware of potential causative drugs and perform a complete clinical examina-
tion using the available resources, including laboratory tests and histopathologi-
cal assessment. The clinical remission relies on the withdrawal of the culprit 
drug. Particular attention should be given to the involvement of internal organs. 
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1. Introduction 

The drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome 
belongs to the pathological group of severe cutaneous adverse reactions (SCARs) 
[1] [2]. The actual comprehension of this pathological entity is mostly based on 
Asian and European registries [3] [4] [5]. The reported prevalence of DRESS 
syndrome in the general population is 2.18 to 9.63/100,000. It would cause 
long-term sequelae (11.5% of cases) and a high death rate that can reach 10% of 
affected individuals [6] [7] [8] [9]. 

Several drugs represent potential etiological factors for DRESS syndrome. Still, 
exposure to antiepileptics, allopurinol, and sulfonamides are considered the 
most significant culprits [4]. The physiopathology is not fully understood but 
seems multifactorial, particularly in cases with long clinical courses and 
flare-ups [1] [5]. The clinical features include a long latency period, skin in-
volvement, hematological abnormalities, and impairment of internal organs 
[3] [4] [5] [10]. 

The definitive diagnosis of DRESS would be challenging, and this reaction is 
rare enough that its recognition may be difficult for medical students or general 
practice doctors [11]. Therefore, herein is presented a case report of DRESS 
syndrome associated with phenytoin use and the discussion of relevant clinical 
aspects that might help diagnose and manage affected patients. 

2. Case Report 

This manuscript was submitted for publication after obtention of the patient’s 
informed verbal agreement and signing an informed consent form. The Institu-
tional Review Board granted ethical approval (Protocol 37219020.7.0000.5339). 
For completeness, transparency, and data analysis in case reports, the Consen-
sus-based Clinical Case Reporting Guideline Development (CARE) was ob-
served [12] [13]. The case report timeline is presented in Figure 1.  

A 22-year-old man, with a known case of epilepsy, was under a six-week-long 
therapeutic regimen with phenytoin 100 mg. He searched for medical attention 
due to a skin rash of acute onset and fever lasting several days. His past medical 
history had not been remarkable, except for the neurological condition and long 
term use of fluoxetine 20 mg, and previous use of other anticonvulsants.  

The patient was conscious in the emergency department; there was no respi-
ratory distress (respiratory rate 18 breaths/min and oxygen saturation 99.6%). 
Arterial pressure (120/70 Hg mm) and cardiac frequency (103 beats/min) were 
within normal parameters, but the body temperature was high (39˚C). The cu-
taneous surface was covered by pruritic, erythematous maculopapular rashes 
without vesiculation or blistering (Figure 2). No mucosal involvement was ob-
served. 

The altered laboratory parameters are shown in Table 1, indicating marked 
leukocytosis with eosinophilia and severe acute hepatitis, 24 hours after admis-
sion day (16.03.19). Urinalysis, erythron and platelets, glucose, lipid panel, urea,  
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Figure 1. Case report timeline in accordance with the consensus-based clinical case re-
porting guideline development [13].  
 

 
Figure 2. Initial clinical aspect of trunk erythematous macular morbilliform rash, without 
blistering or vesiculation, presented on the day of admission. 
 
Table 1. Clinical characteristics during hospitalization.  

Laboratory parameters 
Results 

Reference values 
16.03.19 06.04.19 10.05.19 

Leukocytes (cell/mm3) 

 Neutrophils 
 Lymphocytes 
 Monocytes 
 Eosinophils 
 Basophiles 

40,701 
18,315 
12,210 
1628 
8547 

0 

28,100 
10,678 
9554 
1405 
4215 

0 

17,520 
6132 
6658 
1051 
3679 

0 

3600 - 11,000 
1700 - 7800 
1000 - 4500 
100 - 1000 
20 - 500 
0 - 200 

AST (U/L) 179 29 13 <37 

ALT (U/L) 529 42 11 <42 

ALP (U/L) 138 67 42 30 - 120 

AST—aspartate transaminase, ALT—alanine transaminase, ALP—alkaline phosphatase. 
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creatinine, sodium, potassium, reactive C protein, lactic acid, and bilirubin were 
not altered. Based on these findings, the patient was admitted to the department 
of internal medicine.  

The diagnostic hypothesis included DRESS syndrome, Stevens-Johnson syn-
drome (SJS)/toxic epidermal necrolysis (TEN), acute generalized exanthematous 
pustulosis (AGEP), and vasculitis associated with human immunodeficiency vi-
rus (HIV) or B and C hepatitis virus (HBV, HCV).  

During the first week after admission, occurred a notorious worsening of the 
overall clinical condition with periorbital and perioral edema, severe dissemina-
tion of cutaneous rash, and exfoliative dermatitis affecting 100% of the body 
surface. Clinical and tomographic evidence of lymphadenitis was seen in axil-
lary, inguinal, and iliac fossa bilateral regions. Serologies were negative for sy-
philis, HIV, HBV, and HCV, and considering the rarity of vasculitis associated 
with these infectious diseases, this hypothesis was promptly excluded. 

Phenytoin was suspended since it is a known risk factor for SCARs, intraven-
ous methylprednisolone was started empirically (26.03.2019), and after that, the 
patient was kept in isolation. The normalization of body temperature and hepat-
ic transaminases suggested a positive response to medical interventions. Howev-
er, the patient still presented leukocytosis with neutrophilia and eosinophilia 
(Table 1, 06.04.2019, and 10.05.2019). There was a reduction of the erythemat-
ous rash, the persistence of skin desquamation, and progressive onset of alopecia 
(Figure 3). The steroid dose was adjusted several times following the patient’s 
response (0.5 to 1.0 mg/kg/day). 

A skin biopsy of the forearm was performed, and the histopathological analy-
sis exhibited features considered suggestive of SCARs. The findings corrobo-
rated a definitive diagnosis of DRESS syndrome probably due to phenytoin use, 
meeting previously established diagnostic criteria, as shown in Table 2. Despite  
 

 
Figure 3. Maculopapular rash and discrete exfoliative dermatitis (A), severe skin desqu-
amation, periorbital and perioral edema (B), alopecia (C), cutaneous aspect of the thorax 
and left upper member (D), left inferior member (E), and right upper extremity (F). 
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Table 2. Available predefined criteria for DRESS syndrome diagnosis and patient’s related findings [3] [4] [5]. 

Bocquet et al. RegiSCAR J-SCARd 

Cutaneous drug eruptiona Y Acute rashb Y 
Maculopapular rash developing 3 weeks 
after starting offending drug 

Y 

Hematologic abnormalitiesa Reaction suspected to be drug-relatedb Y 
Prolonged clinical symptoms after  
discontinuation of the causative drug 

Y 

 Eosinophils ≥ 1.5 × 109/L Y Hospitalizationc Y Fever > 38˚C Y 

 Atypical lymphocytes N Fever > 38˚C Y Systemic involvement  

Systemic involvementa Enlarged lymph nodes involving ≥ 2 sitesc Y  Liver abnormalities (ALT > 100 
U/L) or other organ involvement 

Y 
 Lymph nodes ≥ 2 cm in diameter Y Involvement of ≥1 internal organc Y 

 Liver transaminases ≥ 2 times normal Y Blood count abnormalitiesc Leukocyte abnormalities (≥ 1) 

 Interstitial nephritis N 
 Lymphocytes above or below normal 

limits 
Y  Leukocytosis (11 × 109/L) Y 

 Interstitial pneumonitis N  Eosinophils over laboratory limits Y  Atypical lymphocytes (5%) N 

 Carditis N  Platelets under laboratory limits N 

 Eosinophils ≥ 1.5 × 109/L Y 

Lymphadenopathy Y 

HHV-6 reactivation N 

Y (yes) and N (no) indicate, respectively, the present and absent criteria in the reported case. aAll three criteria are required for diagnosis, including at least 
one hematological abnormality and one systemic involvement. bBoth are mandatory for diagnosis, plus cthree of these four criteria. dEight criteria are re-
quired for typical DRESS syndrome, while seven findings indicate atypical disease. 

 
recommendations for DRESS syndrome screening, reactivation of herpes virus 
(HHV-6) infection would not be investigated. The echocardiogram was not al-
tered, and the dimensions and general aspects of internal organs were normal in 
computed tomography scans. 

The steroid dose was progressively reduced until the medication’s complete 
withdrawal at release time (at week ten). The patient received neurological eval-
uation and was discharged using fluoxetine (20 mg) and valproic acid (250 mg) 
as a replacement drug for phenytoin. He was referred to the primary care unit 
for follow-up appointments; thus, recurrence and long term sequelae were not 
assessed. 

3. Discussion  

Regarding epidemiological aspects, DRESS syndrome is most commonly seen in 
adults (mean age, 51 years) and presents a marginal tendency to affect more 
women than men (1.3:1 female to male ratio) [14] [15]. The overall prevalence 
can be considered low in the general population (2.18 to 9.63/100,000). While its 
occurrence in hospital settings can be significantly higher, reaching a six months 
rate of 1/1000 to 1/10,000 [6] [7] [8] [16]. Thus, why medical students and gen-
eral practitioners should be concerned about DRESS syndrome if it is a rare ent-
ity? The relevance of the subject is highlighted by two factors associated with this 
pathological late hypersensitivity reaction: 1) is potentially life-threatening; 2) its 
prompt recognition and removal of the culprit agent are imperative for resolu-
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tion since the efficacy of universally used corticosteroids for SCARs treatment 
has not been established for DRESS syndrome [17] [18]. 

Regarding DRESS etiology, it is essential to underscore that aromatic anti-
convulsants are among the most important culprits of this reaction, accounting 
for nearly 20% of cases [19]. In the present case, we described a detailed medical 
history of DRESS syndrome probably associated with phenytoin use. Therefore, 
comparisons with previous findings will be made considering this causative 
agent, when appropriate. 

The pathophysiology of DRESS syndrome is not entirely elucidated. One 
theory suggests deficiency or abnormality of the epoxide hydroxylase enzyme 
that detoxifies aromatic amine anticonvulsants’ metabolites. Phenytoin is meta-
bolized by the hepatic cytochrome P450, which undergoes oxidation by aromatic 
hydroxylation, forming arene oxides. However, in individuals with genetic varia-
tions implied in this drug metabolism, there is inefficient detoxification. There-
fore, the arene oxides would not be enzymatically converted by epoxide hydrox-
ylase or glutathione transferase, remaining toxic and accumulating as metabo-
lites that cause direct cellular toxicity or immune responses [20]. 

However, it is believed that in cases related to anticonvulsants use; two other 
factors should be contemplated: ethnic predisposition with particular human 
leukocyte antigen (HLA) alleles, and sequential reactivation of herpes virus [20]. 
Due to limitations of public health services in Brazil, neither the presence of a 
susceptible HLA allele nor HHV-6 infection, would be proved in this case.  

The prodrome period is longer in DRESS syndrome than in other de-
layed-type hypersensitivity reactions, such as SJS/TEN, AGEP, and fixed drug 
eruptions [4] [15] [17]. The onset of clinical manifestations occurs between the 
second and sixth weeks after the offending drug first dose [17]. Pereira de Silva 
et al. [21], observed in epileptic patients with DRESS syndrome associated with 
phenytoin (75 mg/day to 300 mg/day dose), an exposure period between nine 
and 72 days until the onset of clinical manifestations. Also, in the study of Kano 
and Shiohara [22], a mean of 40.5 days-long therapeutic regimens with pheny-
toin was seen before skin rash. However, professionals must be aware that 
symptoms might occur earlier and be more severe in preexposure drug cases [3]. 
Nonetheless, a past medical history of previous adverse events associated with 
drugs is not a common finding reported in DRESS syndrome cases [21].  

According to Husain et al. [17], pruritus and pyrexia are typical prodromal 
symptoms of DRESS syndrome. These features are not specific during the laten-
cy period and may lead professionals to fail to make an early diagnosis properly 
[23] [24]. Eventually, they can even be erroneously considered markers of sys-
temic infection, especially when accompanied by early onset of lymphadenitis 
[20]. It is important to underscore that fever ≥ 38.5˚C and enlarged lymph nodes 
can be seen with frequency in phenytoin-associated DRESS syndrome cases, and 
high body temperatures might last several weeks [17] [21]. 

Our patient reported fever lasting for several days before the onset of a cuta-
neous rash that persisted until the administration of intravenous steroids ad-
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ministration. He also exhibited axillary and inguinal lymph nodes larger than 2 
cm, detected clinically and through computerized tomography. Both anatomical 
sites are frequently compromised in DRESS syndrome carriers; cervical lymph 
nodes can appear as well [17].  

When there is a suspicion of this reaction, it must be considered that the clin-
ical aspect of SCARs is variable and can mirror other clinical conditions. As 
proposed in the literature, DRESS can be considered a heterogeneous syndrome 
with some particular patterns associated with different drugs, constituting a di-
agnostic challenge [14]. One crucial characteristic is that clinical features should 
persist several weeks after discontinuation of the causal drug [17].  

Skin eruptions cover more than 50% of the body surface in 73% to 100% of 
patients and are quite suggestive of DRESS syndrome [4] [21] [22] [23]. DRESS 
presents as a maculopapular inflammatory rash or erythroderma, with an exfo-
liative aspect and pruritic character that may be or not be present [4]. Blisters, 
pustules, target-like lesions, and lichenoid aspects are rarely found. The cutane-
ous lesions’ duration lasts for more than fifteen days after drug removal, which is 
very characteristic of DRESS syndrome [4]. 

When the patient presents facial edema, especially in combination with fever 
and eruption, it constitutes a warning signal of SCARs. However, facial edema is 
mild in DRESS syndrome than in SJS/TEN, and should not be mistaken for an-
gioedema [4] [17]. 

In this case, the maculopapular erythema accompanied by severe desquama-
tive dermatitis covered 100% of the body surface and persisted for several weeks. 
The cutaneous lesions caused severe discomfort to the patient and increased risk 
for infectious disorders. 

DRESS syndrome has been associated with alterations in hemoglobin, all sub-
types of leukocytes, and platelets count [4] [23]. Eosinophilia has been described 
in 58% to 100% of phenytoin users and is the most frequent hematological ab-
normality, the presence of atypical lymphocytes, thrombocytopenia, and anemia 
are less prevalent [21] [22] [23]. In our patient, there was significant leukocyto-
sis, marked neutrophilia, and persistent eosinophilia, which led us to the hypo-
thesis of DRESS [4]. Bocquet et al. [3] pointed out that eosinophilia plays an 
important role in visceral manifestations since eosinophilic granules’ proteins 
can cause toxic effects to several tissues. 

When considering internal organ involvement, phenytoin has been strongly 
associated with liver impairment and less frequently with kidneys, heart, lungs, 
nervous system, or pancreas [6] [21] [22]. Assessment of hepatic enzymes levels, 
echocardiogram, and computed tomography are important complementary ex-
ams to evaluate overall patient condition [17]. Values of liver enzymes are ab-
normal in nearly 75% of DRESS syndrome cases [21]. The liver enzymes, espe-
cially alanine aminotransferases (ALT), can persist for days to months after the 
culprit drug’s withdrawal [17]. In the present case, the ALT levels were more 
than ten times the upper limit of normal, indicating severe acute hepatitis. The 
patient was anicteric, and without cholangitis, as expected, and viral hepatitis 
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panels were negative. It is important to underscore that most deaths related to 
DRESS syndrome occur from hepatocellular necrosis, and underlying viral he-
patitis infection can complicate the clinical picture [17] [23] [24]. 

There are no criterion standards for establishing the diagnosis of DRESS syn-
drome, thus clinical and laboratory abnormalities should be considered, and 
other potentially serious conditions (infections, neoplastic processes, autoim-
mune disorders, and connective tissue disease) must be excluded [9] [14] [17]. 
Histopathological evaluation of skin and internal organs can be helpful to con-
firm DRESS syndrome diagnosis. The microscopic findings present a not specif-
ic, but somehow a characteristic aspect comprising epidermal spongiosis, papil-
lary dermis with perivascular lymphocytes infiltrate, and eosinophils [9] [14]. 

The scoring systems of Bocquet et al. [3], Registry of Severe Cutaneous Ad-
verse Reaction (RegiSCAR) [4], and Japanese Research Committee on Severe 
Cutaneous Adverse Reaction (J-SCAR) [5] are widely used and constitute a val-
uable tool for diagnosis. If the patient does not meet the standard criteria in all 
three scoring systems, the literature suggests following the criteria proposed by 
Bocquet et al. [3] [25]. Our patient meets criteria in all scoring systems. Thus the 
definitive diagnosis could be strongly suggested. Inclusively, meeting seven cri-
teria of J-SCAR, which is the most rigorous because HHV-6 testing is not widely 
available [20]. 

There is no treatment consensus for DRESS syndrome, and the most critical 
step is the identification and withdrawal of the culprit drug, which can be diffi-
cult, mainly if the patient is under several medications. Treatment of symptoms 
and the use of exogenous steroids and histamine antagonists have been reported 
in the literature. However, their efficacy is still questionable, and systemic ma-
nifestations revert gradually between one and six months [21]. The prognosis is 
variable; however, in non-fatal cases, the duration of clinical symptoms shows a 
positive correlation with leukocyte, lymphocyte, and eosinophil counts. In-
creased creatinine and ferritin serum levels seemed to be related to fatal cases 
[25]. Long-term sequela could also be expected; younger patients tend to develop 
autoimmune conditions such as Graves’ disease, hemolytic anemia, and type 1 
diabetes [6]. However, those at more advanced ages should progress to end-organ 
failure [6]. 

In conclusion, DRESS syndrome is a defiant reaction, associated with high 
morbidity and can be terminal. The lack of a unified criterion and pathogno-
monic features can cause a diagnostic delay. To achieve a definitive diagnosis, 
clinicians must be aware of potential causative drugs and perform a complete 
clinical examination using laboratory tests and histopathological assessment. 
Particular attention should be given to the involvement of internal organs. 
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Abstract 
Lyme disease is a rapidly growing tick-borne infection in many parts of the 
United States. Due to the complexity of the various symptom presentations 
associated with Lyme disease, Borrelia burgdorferi, the bacteria that causes 
Lyme disease, is thought of as a disease-mimicking infection. The present 
case report summarizes the case of an adult female patient who was initially 
diagnosed with ankylosing spondylitis. After becoming refractory to au-
toimmune-based treatment interventions, she presented to an integrative 
medicine clinic where she was diagnosed with Lyme disease. Symptoms re-
solved after following and completing an anti-microbial based protocol, 
symptoms resolved. Her symptoms remained resolved at follow-up. 
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1. Introduction 

The number of people diagnosed each year with Lyme disease is approximately 
300,000, making it the number one vector borne infection in the US [1]. While 
Lyme disease is a clinical diagnosis [2], symptom presentation can vary widely. 
Previous reports have found Lyme disease presenting as myocarditis [3], neuro-
retinitis [4], Bell’s palsy [5], atrioventricular block [6], neuralgic amyotrophy [7], 
and sensorineural hearing loss [8].  

Although there is debate about the most appropriate types and lengths of 
treatments for Lyme disease [9], the current guidelines recommend a 20-day 
course of antibiotics [2] or longer depending upon response to therapy. Despite 
this recommended therapy, some evidence [9] suggests that prolonged antibiotic 
therapy does not alter the natural course of the condition. Therefore, as other 
authors have suggested, alternative forms of therapy should be explored [10].  
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Ankylosing spondylitis (AS) is a chronic inflammatory disease that primarily 
affects the spine and its bony tendon attachments around the sacroiliac (SI) joint 
[11]. The cause of AS is still unknown. While it is historically classified as an 
autoimmune arthritide due to its association with HLA-B27, many patients with 
AS are seronegative [12]. Due to the variability in the presentation of AS symp-
toms, and hence the difficulty in its diagnosis, the Assessment of SpondyloArth-
ritis International Society (ASAS) has developed criteria to aid in its classifica-
tion [13]. These criteria can help identify patients with AS who are seronegative 
or seropositive.  

The present case study provides an example of a patient who met the criteria 
for ankylosing spondylitis, and was also diagnosed with Lyme disease. A history 
of her symptoms, past medical treatments, and response to various treatments 
are described. The case report illustrates the concept that Lyme disease is often 
considered a disease mimicker. In the present care report, the symptoms were 
initially diagnosed as ankylosing spondylitis. 

2. Case Report 

A 55-year-old female school teacher reported to the author’s (MNS) integrative 
medicine clinic for evaluation and management of chief complaints of pain in 
the left knee, right shoulder, and low back. She had been diagnosed 2 years ear-
lier with ankylosing spondylitis by a rheumatologist. She was seropositive, and 
had the characteristic radiographic signs of sacroiliitis. The patient had a positive 
past medical history for the following concurrent diagnoses, primary hypothy-
roidism, cytomegalovirus infection, intestinal dysbiosis, malabsorption syn-
drome, and essential hypertension. Her resting blood pressure was 153/86. She 
had a positive family history of rheumatoid arthritis (sister).  

At initial presentation, the patient was on the following medications: estradiol 
patch, 0.25 mg/day; testosterone cream 6 mg/mL, 0.25 mL per day; progesterone, 
150 mg PO daily; naltrexone 5.5 mg PO twice daily; lisinopril 10 mg PO daily; 
Armor thyroid 75 mg PO daily; and Enbrel, subcutaneous injection, 50 mg once 
weekly. She was also taking the following supplements: vitamin D3 1000IU daily, 
ascorbic acid 500 mg daily, multi-strain probiotic once daily, and liquid magne-
sium 250 mg daily. These medications and supplements had been previously 
prescribed by an integrative medicine physician she had been seeing for the pre-
ceding 18 months. In addition, she was also placed on a paleo diet, limiting her 
carbohydrate intake to no more than 50 grams of net carbohydrates per day. Net 
carbohydrates are defined as the total carbohydrates minus any dietary fiber and 
sugar alcohols in the ingredients.  

A review of previous laboratory results ordered by previous providers (rheu-
matology and integrative medicine) demonstrated the following significant re-
sults: positive HLA-B27, positive ANA screen with speckled pattern 1:320, mul-
tiple elevated repeat high sensitivity C-reactive protein (hsCRP) levels (5.5, 14.6, 
9.9, 3.6, 15.1), elevated thyroid peroxidase antibodies (38), ALT 48, elevated 
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thyroglobulin antibodies 4.1, elevated serum ferritin 277, hyperlipidemia, and 
low sodium 133. After the initial consultation, lab testing for Lyme disease was 
ordered. Patient received an ELISPOT Lyme disease test. This test measured T 
cell interferon gamma cytokine production following stimulation with Borrelia 
burgdorferi surface proteins. She had a positive result, and treatment for Lyme 
disease was initiated. The patient provided written consent to publish her 
non-identifying treatment information. 

3. Intervention and Outcome 

After her test came back positive, the following treatment was recommended at 
her next follow-up appointment: bovine colostrum-derived transfer factors 
(Transfer Factors PlasMyc, Researched Nutritionals) 1 capsule daily, a combina-
tion liquid herbal product (Blt#1, Researched Nutritionals) 10 drops twice daily, 
dessicated adrenal glandular, 1 tablet three times daily, lactoferrin 300 mg twice 
daily, and an over-the-counter desloratadine (Claritin® OTC, Bayer) 1 tablet 
daily. The patient declined to initiate antibiotic therapy.  

After 30 days of this therapy, the patient reported having multiple “good days” 
days, where she “felt like her old self”. She reported a consistent elevation in her 
resting blood pressure. Her blood pressure at follow-up was 143/100. At 22 days 
into this initial therapy, the patient increased her dose of Armor thyroid to 90 
mg on her own. She stated that she had developed skin crawling sensations, and 
observed what she described as excess “mucus” in her stools. Back and shoulder 
pain remained unchanged.  

At 60 days of therapy, the patient reported that her back and shoulder pain 
had markedly improved, decreasing from a constant frequency to predominantly 
an evening and nighttime occurrence. Her therapy was updated to include 
far-infrared sauna sessions 3 times weekly, and a trial of ultraviolet blood irradi-
ation therapy (UVBI). This therapy consisted of daily treatments, 4 days weekly 
to 2.5 weeks, for a total of 10 treatments. The patient was re-assessed at 6 weeks 
after the 10th treatment. 

Lab findings at 6 weeks post-UVBI showed marked reductions in hsCRP (1.3), 
ALT 32, ferritin 44, negative ANA screen, and normal sodium 140. The patient 
reported a complete resolution in back and shoulder pain. Her resting blood 
pressure improved to 133/84. She discontinued all supplements, as well as her 
Enbrel and naltrexone. The patient received an additional UVBI once monthly 
for the subsequent 3 months. The patient maintained her remaining prescrip-
tions, as well as the once daily desloratadine. At that point, the patient was dis-
charged from active care. At her final follow-up, 3 months after discharge, the 
patient was still pain-free, and her blood pressure was 134/81. 

4. Discussion 

The current case report details the history, treatment, and outcomes of a patient 
exhibiting symptoms of ankylosing spondylitis due to Lyme disease infection. 
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Other case reports in the literature have detailed similar case reports in patients 
with autoimmune disorders. A case report by Briner and Habek [14] described 
how symptoms of multiple sclerosis can be caused by Lyme disease. Kolstoe and 
Messner have previously described how Lyme disease can mimic a variety of 
musculoskeletal autoimmune conditions, such as scleroderma, rheumatoid arth-
ritis, juvenile rheumatoid arthritis, and myositis [15]. The current case study 
seems to be consistent with these previous studies showing a pattern of autoim-
mune musculoskeletal symptoms can be a manifestation of Lyme disease. Clini-
cians treating patients with these symptoms should consider the possibility of 
Lyme disease, especially when patients are refractory to autoimmune-based 
therapies. 

Inflammatory arthritis symptoms are characteristic of late stage Lyme disease 
[16]. As in the current case, Lyme disease has been known to mimic other dis-
ease processes as well, including amyotrophic lateral sclerosis (ALS) [17], Guil-
lain-Barre syndrome [17], lymphoma [18], as well as dental and facial pain dis-
orders [19]. Therefore, it may be advisable to consider Lyme disease in cases like 
these where patients with complex neuromusculoskeletal diagnoses are refrac-
tory to standard treatment. 

In the present case, the patient had received previous autoimmune-based 
therapies, such as low-dose naltrexone, initiating a paleo diet, and taking a bi-
ologic medication to reduce autoimmune-based inflammation. However, she did 
not experience any clinically significant benefit. The patient ultimately did not 
significantly respond to the nutrients initially prescribed by the author (MWM) 
until she received a trial of ultraviolet blood irradiation therapy (UVBI) in com-
bination with the nutrient therapies. This therapy was extensively used in the 
1940s and 1950s to treat many diseases including septicemia, pneumonia, tu-
berculosis, arthritis, asthma and even poliomyelitis [20]. However, despite its 
success, the lack of understanding of UVBI’s mechanisms of action, as well as 
the achievements of antibiotics, have resulted in UVBI being eventually phased 
out of regular use since the 1950s [21].  

Another therapy used in this study, desloratadine, has been shown to have an-
ti-borrelia properties via its influence on the bacteria’s manganese uptake [22]. 
However, it is unknown if or how this medication played a role in the patient’s 
reported outcomes. Given the fact that this is a case study, limited conclusions 
can be made. It is unknown which of the therapies received contributed to the 
observed and reported outcomes, if any.  

5. Conclusion 

The present report describes the case of an adult female patient who was diag-
nosed with ankylosing spondylitis and later with Lyme disease. She was treated 
using a multimodal treatment approach. Following this treatment approach, the 
patient reported multiple subjective improvements in back and shoulder pain. 
Objective improvements in clinical laboratory values and vital signs were also 
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observed. This study contributes to a body of previously published literature that 
describes the disease-mimicking nature of Borreliosis.  
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