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Abstract
Hyper immunoglobulin D Syndrome (HIDS) is a rare autosomal recessive disease often presents during
infancy. The disease is caused by an abnormal gene that codes for mevalonate kinase (MVK). This results in
recurrent fever episodes and gastrointestinal discomfort (including diarrhea, joint pain, and oral sores).
High fever is the most common symptom, occurring every few weeks to months. Patients may also have
other findings, including lymphadenopathy and arthralgia. In this report, we discuss a rare diagnosis of HIDS
is an adult and discuss our case in the context of existing literature. Given the nonspecific symptoms and the
fact that it is often diagnosed in childhood, HIDS can be a challenging but essential diagnosis in adults with
persistent, cyclical fevers.
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Introduction
Hyper immunoglobulin D syndrome (HIDS) is a sporadic genetic disorder that results in periodic fevers,
nausea, vomiting, myalgia, and general malaise in patients [1]. HIDS falls under the umbrella of mevalonate
kinase (MVK) deficiency, which occurs due to a mutation in the MVK gene, resulting in the deficiency of the
MVK enzyme. The MVK enzyme plays a role in cholesterol and steroid production. It is theorized that its
deficiency results in a build-up of mevalonate acid (which the MVK enzyme acts on), cholesterol, steroids,
and bile acids [2]. The exact mechanism of why the periodic fevers occur is unclear. However, the theory is
that the build-up of these molecules-which play a role in cellular functions-result in the fevers and
symptomology seen in MVK deficiency [2]. However, it is known that the fever and symptoms experienced
in HIDS are often brought on by episodes of inflammation such as infection, psychological stress, and
injury [3,4].

MVK deficiency presents on a spectrum of severity, with HIDS as the less severe form of presentation. In
HIDS, patients generally have 1% to 20% normal mevalonate kinase functioning. The more severe
presentation is mevalonic aciduria (MVA), where patients generally have less than 1% of their MVK enzyme
functioning normally [2,5]. Those with MVA present significant growth delay from childhood and experience
ataxia, ocular disorders, and failure to thrive [2]. MVK deficiency, as a whole, is a rare condition with an
estimated relevance of more than 300 people worldwide [5]. According to the National Organization for Rare
Disorders (NORD), the exact incidence and relevance of MVK deficiency are not known due to possible
instances of missed diagnosis of this condition and limited data on the condition [5].

In this report, we present a case of HIDS in a young woman who had been undiagnosed for over three
decades. The most common symptoms of HIDS include cyclical fevers, gastrointestinal discomfort,
lymphadenopathy, malaise, oral sores, and arthralgia (all of which are mainly nonspecific) [1]. In addition,
patients may present with only some of these symptoms. Although the typical presentation of HIDS may
vary, the German Society of Pediatric Rheumatology created a consensus in 2020 on the expected clinical
phenotype of patients with mevalonate kinase deficiency and HIDS, which listed cyclic fevers greater than
six months in duration with associated myalgia, oral ulceration, headache, and abdominal pain, with
symptoms starting before age one [6]. Even with such criteria to meet, many diagnoses could fit this pattern,
including infections, malignancy, and other conditions including Familial Mediterranean Fever, Periodic
Fever, Aphthous Stomatitis, Pharyngitis, Adenitis (PFAPA) [1,6]. These diagnoses are all less common in the
adult population and, therefore, less commonly considered in the differential for adult patients. The case
presented in this report demonstrates this uncommon genetic disorder, the diagnostic challenges associated
with identifying HIDS as an adult, and how this diagnosis brought clarity and control for the patient over her
disease process.

This article was previously presented as a meeting abstract at the Virtual Annual Scientific Session of the
North Carolina Chapter of the American College of Physicians on February 11, 2022.
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Case Presentation
A 29-year-old female with a past medical history of hypothyroidism and recurrent fevers presented to the
rheumatology clinic at her primary care physician (PCP) for evaluation of possible sarcoidosis. The patient
had a history of periodic fevers of 100.5⁰ F to 102⁰ F with associated oral ulcerations, sore throat, postnasal
drip, and myalgia since childhood. She had an extensive evaluation prior to the initial consultation for these
symptoms. Her workup included several rounds of complete blood counts and normal metabolic panels, an
ultrasound of her head and neck, which was unremarkable, and a computed tomography (CT) scan with
contrast of her chest, abdomen, and pelvis that was also unremarkable. There was no lymphadenopathy or
splenomegaly consistent with sarcoidosis. During her clinical course, she had also been treated with various
antibiotics for these fever episodes, including trimethoprim-sulfamethoxazole, amoxicillin, and ampicillin,
without any relief of symptoms. Part of her workup included an angiotensin-converting enzyme (ACE) level,
which was elevated, prompting the referral by the patient’s PCP to the rheumatology clinic for evaluation for
sarcoidosis. Despite the extensive workup and treatment with antibiotics, the patient continued to have
cyclical fevers and associated symptoms every three to four weeks.

At the initial rheumatology consultation, the patient was between fever cycles. She worked as a fitness
trainer and maintained an active lifestyle interrupted monthly by three to four days of these fever and
malaise episodes. Her rheumatological review of systems was negative except for cyclical fevers and oral
ulceration. It was negative for alopecia, skin changes, photosensitivity, lymphadenopathy, and sicca
symptoms, including dry eyes or dry mouth. On presentation, her initial vitals were a temperature of 98 ⁰F,
blood pressure of 101/63 mmHg, heart rate of 70 beats per minute, respiratory rate of 14 breaths per minute,
and oxygen saturation of 100% on room air. Physical examination showed a well-appearing female in no
distress with a regular cardiac, lung, musculoskeletal, neurological, and dermatological exam. Notably, she
had no rashes or lymphadenopathy. A review of her laboratory work showed an average complete blood
count and complete metabolic panel. The remainder of the patient’s initial laboratory evaluation is
summarized in Table 1, with ACE level normalizing when rechecked nine months after it was initially
checked and found to be elevated.

Laboratory Testing Patient’s Result

Angiotensin Converting Enzyme (initially) 111 U/L (normal 16 – 85 U/L)

Angiotensin Converting Enzyme (when rechecked nine months after the prior level was obtained) 63 U/L (normal 16 – 85 U/L)

Rheumatoid Factor <14 IU/mL (normal <14 IU/mL)

Anti-Ribonucleoprotein Antibody Negative

Anti-Centromere Antibody Negative

Anti-Smith Antibody Negative

Anti-Nuclear Antibody Negative

Anti-Double Stranded DNA Antibody <12.3 IU/mL (normal <30 IU/mL)

Complement C3 87 mg/dl (normal 87 – 200 mg/dl)

Complement C4 35 mg/dl (normal 19 – 52 mg/dl)

Anti-Sjogren’s Syndrome A Antibody Negative

Anti-Sjogren’s Syndrome B Antibody Negative

C Reactive Protein <5 mg/L (normal <5 mg/L)

Erythrocyte Sedimentation Rate 3 mm/hr (normal 0 – 15mm/hr)

Serum Immunoglobulin A 126 mg/dL (normal 87 – 352 mg/dL)

Serum Immunoglobulin D <1.28 mg/L (normal <14.11 mg/L)

TABLE 1: The patient's laboratory evaluations

The differential diagnoses considered for the patient included herpangina, Heerfordt-Waldenström
syndrome, Familial Mediterranean Fever, hyper immunoglobulin D syndrome (HIDS), Periodic Fever,
Aphthous Stomatitis, Pharyngitis, Adenitis (PFAPA) syndrome. The patient was empirically started on
colchicine 0.6 mg, with instructions to take one to two tablets daily, which improved her symptoms. This
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regimen was employed as she had previously noticed improvement with colchicine.

HIDS was the top differential diagnosis, and thus the patient was referred for genetic testing. The results
identified the C608Tc variant of the MVK gene, which diagnosed the patient with HIDS. She reviewed her
fever episodes against her overall health and identified menstruation as her most common trigger for flares.
Her condition was managed with colchicine 0.6 mg daily with the dose doubled around menstruation and
prednisone 5mg daily during flares. The patient chose this regimen over a more traditional route of
nonsteroidal anti-inflammatory drugs (NSAIDs) and steroid taper generally used in HIDS, as colchicine
significantly helped the patient’s symptom burden. The patient has been able to manage her flares on this
regimen in the two years of subsequent follow-up, and her symptom burden has been significantly reduced.
A summary of the patient’s clinical course is shown in Figure 1 in the form of a timeline. Interleukin-1
receptor antagonist therapy such as anakinra has been discussed with the patient for potential use in the
future.

FIGURE 1: A summary of the patient’s clinical course over two years
*Time references in orange boxes represent the time elapsed since the initial rheumatology consult.

MVK: Mevalonate Kinase; HIDS: Hyper immunoglobulin D Syndrome

Discussion
The constellation of symptoms experienced by the patient presented here lends itself to many diagnoses.
While the patient did have an elevated ACE level of 111 U/L, which sometimes can indicate sarcoidosis, this
is neither sensitive nor specific to sarcoidosis [7]. The patient’s recurrent symptoms of sore throat, myalgia,
and fevers were overall not consistent with sarcoidosis. The nonspecific presentation of HIDS proves itself to
be a sizable diagnostic challenge for any clinician faced with its presentation.

Diagnosing HIDS relies on a high clinical suspicion of the disease based on symptomology. This is followed
by laboratory assessments which may show elevated IgD and IgA (not a requirement for diagnosis), elevated
C reactive protein and erythrocyte sedimentation rate (also not always present in HIDS), and elevated
urinary mevalonic acid during fever episodes [8]. Classic symptoms, elevated IgD, with or without elevated
IgA, and perhaps most importantly, a high degree of clinical suspicion is sufficient to diagnose HIDS [8]. If
the IgD or IgA is normal, as is in the case presented here, genetic testing can be pursued, as recommended
by Mizuno et al. [8,9].

The genetic testing involved in HIDS diagnosis requires further discussion. A paper by Manday et al. gives a
comprehensive overview of the 63 mutations identified to this day in HIDS [10]. While the mutations are
distinct, each of these mutations is a reduced function of the MVK, which disrupts the steroid synthesis
pathway, as shown in Figure 2, resulting in the fever and inflammation seen in HIDS [8,11]. Specifically,
disruption in the pathway shown in Figure 2 results in reduced protein production that then leads to the
activation of inflammation through interleukin 1 beta [11]. Further studies have explored whether specific
mutations of the MVK gene are more common in particular world regions. The 2020 study by Govindaraj et
al. has noted that specific genetic mutations tend to cluster in some geographic regions [12]. This may lead
to more targeted genetic screening in patients with HIDS based on their geography [12].
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FIGURE 2: How mevalonate kinase mutations result in inflammation
This figure demonstrates how a genetic mutation in the mevalonate kinase (MVK) results in the inflammatory
responses seen in hyper immunoglobulin D syndrome (HIDS). In particular, disruption of the pathway shown in
this figure results in reduced production of a protein called geranylgeranyl pyrophosphate, which has been linked
to activating interleukin 1 beta and causing inflammation [11]. The pathway shown here is a simplistic
demonstration of the critical areas affected by the mutation of the mevalonate kinase. This figure does not include
all the steps involved in the steroid synthesis pathway.

The recommended treatment for HIDS is an evolving field. The American College of Rheumatology
recommends starting the patient on NSAIDS or a prednisone taper during fever flares and escalating to
interleukin-1 receptor antagonists and tumor necrosis factor inhibitors such as anakinra, canakinumab, and
etanercept in the treatment of HIDS [3]. Research is underway to identify more targeted therapies that may
offer improved control over HIDS flares, focusing on anti-inflammatory agents as many patients identify
triggers such as infection, stress, or trauma prior to fever episodes [3,4].

Recurrent and cyclical fevers, myalgia, and malaise can debilitate a patient’s quality of life. One study of 103
patients with HIDS internationally found that those who had six or more fever attacks in a year had a
significantly lower outlook on their health and quality of life than those with fewer attacks. That study also
identified the median delay to diagnosis of HIDS to be 9.9 years [13]. Therefore, this study highlights the
importance of having HIDS on the differential for recurrent fevers. Early diagnosis allows patients to
understand better their disease process, triggers, and treatment options to improve their quality of life.
Additionally, the severe form of HIDS, known as mevalonic aciduria (MVA), can cause significant neurologic
impairments [14]. Given such consequences and the hereditary pattern that may impact potential offspring,
especially in patients of reproductive age, it is critical to recognize and diagnose this rare condition as early
as possible.

Conclusions
HIDS is a rare genetic disorder that can have devastating effects on patients’ quality of life. The case
presented in this paper demonstrates the years of diagnostic uncertainty a patient may experience prior to
reaching a definitive diagnosis. In this case, an accurate diagnosis allowed her to identify possible triggers
that may be inciting her fever episodes and successfully identify menstruation as a trigger. This then further
allowed her to better control her symptoms and be prepared for these fever episodes. Although rare, this case
demonstrates that HIDS is an important and diagnostically challenging disorder to consider in patients with
cyclical fevers.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2022 Reji et al. Cureus 14(4): e23878. DOI 10.7759/cureus.23878 4 of 5

https://assets.cureus.com/uploads/figure/file/356178/lightbox_16ff8d50b38d11ec8a8b3d61ca4d0292-Figure-2-Final.png


References
1. Drenth JP, Denecker NE, Prieur AM, Van der Meer JW: Hyperimmunoglobulin D syndrome. Presse Med.

1995, 24:1211-3.
2. Mevalonate kinase deficiency. (2020). Accessed: February 12, 2022:

https://medlineplus.gov/genetics/condition/mevalonate-kinase-deficiency/#frequency.
3. Hyperimmunoglobulin D Syndrome (HIDS) / Mevalonate Kinase Deficiency (MKD) . (2021). Accessed:

February 12, 2022: https://www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases-
Conditions/Hyperimmunoglobulin-D-Syndrome-Juvenile.

4. Bekkering S, Arts RJ, Novakovic B, et al.: Metabolic induction of trained immunity through the mevalonate
pathway . Cell. 2018, 172:135-146. 10.1016/j.cell.2017.11.025

5. Mevalonate Kinase Deficiency. (2021). Accessed: February 14, 2022: https://rarediseases.org/rare-
diseases/hyper-igd-syndrome/.

6. Hansmann S, Lainka E, Horneff G, et al.: Consensus protocols for the diagnosis and management of the
hereditary autoinflammatory syndromes CAPS, TRAPS and MKD/HIDS: a German PRO-KIND initiative.
Pediatr Rheumatol Online J. 2020, 18:17. 10.1186/s12969-020-0409-3

7. Ungprasert P, Carmona EM, Crowson CS, Matteson EL: Diagnostic utility of angiotensin-converting enzyme
in sarcoidosis: a population-based study . Lung. 2016, 194:91-5. 10.1007/s00408-015-9826-3

8. Padeh YC, Rubinstein A: Hyperimmunoglobulin D syndrome: Clinical manifestations and diagnosis.
UpToDate. Orangen JS, Sundel R (ed): Wolters Kluwer, Waltham, Massachusetts; 2022.

9. Mizuno T, Sakai H, Nishikomori R, et al.: Novel mutations of MVK gene in Japanese family members
affected with hyperimmunoglobulinemia D and periodic fever syndrome. Rheumatol Int. 2012, 32:3761-4.
10.1007/s00296-011-2225-z

10. Mandey SH, Schneiders MS, Koster J, Waterham HR: Mutational spectrum and genotype-phenotype
correlations in mevalonate kinase deficiency. Hum Mutat. 2006, 27:796-802. 10.1002/humu.20361

11. Padeh YC, Rubinstein A: Hyperimmunoglobulin D syndrome: Pathophysiology . UpToDate. Orangen JS,
Sundel R (ed): Wolters Kluwer, Waltham, Massachusetts; 2022.

12. Govindaraj GM, Jain A, Peethambaran G, et al.: Spectrum of clinical features and genetic variants in
mevalonate kinase (MVK) gene of South Indian families suffering from Hyperimmunoglobulin D Syndrome.
PLoS One. 2020, 15:e0237999. 10.1371/journal.pone.0237999

13. van der Hilst JC, Bodar EJ, Barron KS, Frenkel J, Drenth JP, van der Meer JW, Simon A: Long-term follow-up,
clinical features, and quality of life in a series of 103 patients with hyperimmunoglobulinemia D syndrome.
Medicine (Baltimore). 2008, 87:301-10. 10.1097/MD.0b013e318190cfb7

14. Haas D, Hoffmann GF: Mevalonate kinase deficiencies: from mevalonic aciduria to
hyperimmunoglobulinemia D syndrome. Orphanet J Rare Dis. 2006, 1:13. 10.1186/1750-1172-1-13

2022 Reji et al. Cureus 14(4): e23878. DOI 10.7759/cureus.23878 5 of 5

https://pubmed.ncbi.nlm.nih.gov/7567850/
https://medlineplus.gov/genetics/condition/mevalonate-kinase-deficiency/#frequency
https://medlineplus.gov/genetics/condition/mevalonate-kinase-deficiency/#frequency
https://www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases-Conditions/Hyperimmunoglobulin-D-Syndrome-Juvenile
https://www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases-Conditions/Hyperimmunoglobulin-D-Syndrome-Juvenile
https://dx.doi.org/10.1016/j.cell.2017.11.025
https://dx.doi.org/10.1016/j.cell.2017.11.025
https://rarediseases.org/rare-diseases/hyper-igd-syndrome/
https://rarediseases.org/rare-diseases/hyper-igd-syndrome/
https://dx.doi.org/10.1186/s12969-020-0409-3
https://dx.doi.org/10.1186/s12969-020-0409-3
https://dx.doi.org/10.1007/s00408-015-9826-3
https://dx.doi.org/10.1007/s00408-015-9826-3
https://www.uptodate.com/contents/hyperimmunoglobulin-d-syndrome-clinical-manifestations-and-diagnosis#H1
https://dx.doi.org/10.1007/s00296-011-2225-z
https://dx.doi.org/10.1007/s00296-011-2225-z
https://dx.doi.org/10.1002/humu.20361
https://dx.doi.org/10.1002/humu.20361
https://www.uptodate.com/contents/hyperimmunoglobulin-d-syndrome-pathophysiology?search=It has been proposed that decreased MVK activity leads to the shortage of downstream protein geranylgeranyl pyrophosphate which in turn activates IL-1 beta causing inflammatory response in HIDS. %5B45-47%5D.&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
https://dx.doi.org/10.1371/journal.pone.0237999
https://dx.doi.org/10.1371/journal.pone.0237999
https://dx.doi.org/10.1097/MD.0b013e318190cfb7
https://dx.doi.org/10.1097/MD.0b013e318190cfb7
https://dx.doi.org/10.1186/1750-1172-1-13
https://dx.doi.org/10.1186/1750-1172-1-13

	Cyclic Fevers in Adult Diagnosed As Hyperimmunoglobulin D Syndrome
	Abstract
	Introduction
	Case Presentation
	TABLE 1: The patient's laboratory evaluations
	FIGURE 1: A summary of the patient’s clinical course over two years

	Discussion
	FIGURE 2: How mevalonate kinase mutations result in inflammation

	Conclusions
	Additional Information
	Disclosures

	References


