68912 Auto Edited-check.docx



Name of Journal: World Journal of Clinical Cases

Manuscript NO: 68912
Manuscript Type: CASE REPORT

Sepsis complicated with secondary hemophagocytic syndrome induced by giant
gouty tophi rupture: A case report

Lai B et al. Giant gouty tophi rupture Sepsis complicated with secondary

hemophagocytic syndrome

Bin Lai, Zhi-Hui Pang

Abstract

BACKGROUND

Gouty tophi is a chronic granulomatous reaction of monosodium urate crystal
deposition in the body. Once broken, it may easily induce severe infection. Sepsis
complicated with secondary hemophagocytic syndrome induced by gouty tophi
rupture is extremely rare in the clinical setting, and no such serious complications have

been reported in literature

CASE SUMMARY

This is a 52- year-old Chinese male patient with a 20-year history of gouty arthritis. At
admission, the gout stone in the patient’s right ankle was broken and it secreted a white
mucoid substance. During the course of treatment, the patient suffered from systemic
inflammatory response syndrome multiple times. His condition gradually deteriorated
was further complicated by hemophagocytic syndrome. After thorough removal of gout
lesions, active anti-infection treatment and control of blood uric acid level, combined

with multidisciplinary cooperation, the patient was finally cured.
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CONCLUSION
Sepsis complicated with secondary hemophagocytic syndrome induced by gouty tophi
rupture is extremely rare in the clinical setting. Timely and accurate diagnosis is very

important to save patients' lives.
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Core Tip: Sepsis and secondary hemophagocytic syndrome induced by gouty tophi
rupture are very rare in clinical setting. Since the early symptoms are similar to gouty
arthritis, it is easy to ignore septic infection and immune system damage. Sepsis and
hemophagocytic syndrome develop rapidly. When detected by clinicians, patients have
life-threatening symptoms. This case emphasizes that clinicians should screen patients
with gouty tophi rupture for early complications of sepsis and immune system damage.
It is, therefore, important to improve the relevant examination as soon as possible and

initiate early intervention.

INTRODUCTION

Gouty tophi are a chronic granulomatous caused by the deposition of monosodium
urate crystals in and around the joint!l. The main clinical manifestations are joint fever,
swelling, and severe pain. When the gouty tophi are large, they may be palpated as a
subcutaneous induration. In severe cases, joint bone desﬁlction occurs, leading to joint
dysfunction or even disability[23l. There have been increased reports of unusual
concomitant gout and infections, such as septic arthritis and necrotizing fasciitis, in
some coastal areasl43l. Gouty and septic arthritis can cause joint fever, swelling, and

local erythema, making them difficult to distinguish from each other based on clinical
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symptoms alonel®l. As such, bacterial culture and Gram staining are necessary
conditions to exclude septic arthritisl7l. Although this phenomenon is not common
clinically, a 15-year case study has confirmed thisl*l. The hemophagocytic syndrome
(HPS) is a rare immune-activated disease characterized by excessive systemic
inflammation. It can be divided into two types: familial and secondary!8l. Secondary
HPS usually occurs in the setting of infection, malignant lesions, rheumatism, and
metabolic  diseasesl®%. The main cdinical symptoms include high fever,
hepatosplenomegaly, and hemocytopenia, accompanied by pulmonary dysfunction and
neurological symptoms (including epilepsy, meningitis, and decreased
consciousness)l10l. It is not an independent disease but a group of clinical syndromes
involving multiple organs. HPS is associated with a variety of potential diseases and
can occur as a genetic or acquired diseasel!®!l. At present, HPS following immune
system damage caused by gouty tophi is very rare and has not been reported in the
relevant literature. Herein, we report a rare case caused by the rupture of huge gouty
tophi, resulting in infection at the site of the rupture, rapid development of sepsis, and
eventually, destruction of the immune system in the later stage of the disease, leading to

secondary HPS.

CASE PRESENTATION

Chief complaints
A 52-year-old Chinese male patient complainted of recurrent right ankle pain and

swelling for 20 years. He presented our-patient department on August 8, 2019.

History of present illness
The pain in the right ankle was repeated and aggravated at night. The maximum visual

analogue scale was 9 points.

History of past illness
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The patient’s height is 169 cm and weight is 65 kg. He had a history of hyperuricemia
and alcohol drinking for 20 years, but he did not take drugs regularly.

Personal and family history

He had no trauma history, no other special diseases or family genetic history.

Physical examination

His right ankle joint was red, swollen and painful, touching the local skin temperature
increased, and a gouty tophi with a size of about 6 cm x 6 cm could be seen in the right
ankle joint. The gouty tophi had broken and secreted white sticky secretions,

accompanied by scattered odor, and severe edema of the right lower limb (Figure 1).

Laboratory examinations

Laboratory examination were conducted for blood, blood analysis, biochemical tests,
coagulation, and levels of serum C-reactive protein, serum procalcitonin, erythrocyte
sedimentation rate, Brain natriuretic peptide and ferritin. In addition, we also
Conductedﬁecretion bacterial culture and bone marrow biopsy. Laboratory data at
admission showed a white blood cell count of 26.45 x 10 cells/L, a neutrophil count of
2457 x 109 cells/L, and Serum uric acid _level of 535 pmol/L (Table 1). After the fourth
operation, laboratory data showed that a white blood cell count of 0.73 x 10° cells/L, a
neutrophil count of 0.02 x 10° cells/L, a lymphocyte count of 0.63 x 109 cells/L,
hemoglobin levels of 58 g/L, and a platelet count of 93 x 109 cells/L, and a ferritin count
of 2576.81 ng/mL (Table 1). Local palpation found that the patient's liver and spleen

had varying degrees of swelling.

Imaging examinations
Echocardiography showed decreased left ventricular systolic function (Ejection Fraction
= 30%). The results of bacterial culture of four secretions after operation all indicated

that methicillin-resistant staphylococcus aureus (MRSA) was infected. In the late stage
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of the disease, Candida albicans infection was also found in the secretion culture. Bone
marrow puncture results showed that the proliferation ability of bone marrow

decreased, hemophagocytic cells increased, granulocytes, decreased (Figure 2).

MULTIDISCIPLINARY EXPERT CONSULTATI

Qing-Ye Zhang, Associate Chief Pharmaceutist, Departinent of pharmacy, The First
Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine

Consultation opinion on August 10, 2019: At present, the number of leukocytes and
neutrophils is abnormally high. This finding and the clinical manifestations suggest the
possibility of sepsis. It is suggested that bacterial culture and gram-staining be
performed to make a definite diagnosis. Piperacillin Sodium and Sulbactam Sodium for
infection (4.5 g q8h iv) was administered for temporary anti-infection treatment. The

dosage can be adjusted based on the etiological results and drug sensitivity results.

Consultation opinion on August 13, 2019: The results of the bacterial culture suggest
that Staphylococcus methoxycycline-resistant infection is the cause. Vancomycin (0.5 g
q12h iv) is suggested as an anti-infection treatment. Attention should be paid to the
liver and kidney function of patients, and blood analysis and bacterial culture should be

reviewed in time.

Consultation opinion on August 27, 2019: At present, the patient is still feverish (the
temperature > 38 °C); and the highest recorded temperature was 39.4 °C. The leukocyte
and glomerular filtration rates have improved. Vancomycin (1 g qd iv) combined with
piperacillin and zolbactam sodium for injection (4.5 g q8h iv) continues to be used for
anti-infection treatment. Currently, antibiotic program cover common hospital bacteria.
It is suggested to use methylprednisolone tablets (12 mg qd po) for symptomatic

treatment in patients with fever.
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Consultation opinion on September 4, 2019: At present, the wound has healed well,
the total number of white blood cells and neutrophils decreased, and erythrocyte
sedimentation rate and C-reactive protein increased slightly. Considering that the
infection is under control, vancomycin has been used for one month, it can be

discontinued and replaced with levofloxacin (0.6 g qd iv) for maintenance treatment.

Consultation opinion on September 9, 2019: The patients present with fever, sore
throat and a body temperature of > 39 °C, laboratory examination indicated a drastic
decrease in granulocytes and neutrophil levels, and an increase in infection indexes,
such as procalcitonin level, blood sedimentation rate, and C-reactive protein level. It is
recommended that imipenem and cilastatin sodium injection (0.5 g g8h iv), as well as
caspofungin acetate (80 mg qd iv) are used for treatment.

LI-Wen Hu, Associate Chief Physician, Departiment of Hematology, The First Affiliated
Hospital of Guangzhou University of Traditional Chinese Medicine

Consultation opinion on September 2, 2019: At present, the patient has high fever and
fuzzy consciousness. Blood analysis indicates cytopenias (affecting at least two lineages
in the peripheral blood). Local palpation revealed varying degrees of swelling in the
patient's liver and spleen. Bone marrow biopsy is suggested to make a definite
diagnosis. In case of infection, the use of cytokines to improve white blood cell count

can be considered.

Consultation opinion on September 6, 2019: Bone marrow biopsy findings indicate
that the proliferation ability of the bone marrow has decreased, hemophilic cells have
increased, and granulocytes have decreased. These findings, clinical signs, and the
blood test findings, considered together, indicate HPS. It is advised that the patient be

transferred to the hematology department for further treatment.

FINAL DIAGNOSIS
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Combined with the results of laboratory examination, bacterial culture, bone marrow
biopsy and consultation of Hematology Department and Pharmacy Department, the
patient was diagnosed as: (1) Gouty arthritis; (2) Sepsis; and (3) Haemophagocytic

syndrome.

TREATMENT

For the treatment of gouty tophi rupture, we conducted five surgical operations for
thorough debridement combined with vacuum sealing drainage. The main cause of the
disease was infection induced by the rupture of gouty tophi. Therefore, active measures
should be taken to control serum uric acid levels throughout the treatment of the
disease. We administered febuxostat tablets (40 mg qd po) to inhibit the formation of
uric acid, and methylprednisolone tablets (40 mg qd po) to inhibit the inflammatory
reaction when the symptoms are serious. For patients with repeated infections, we
consulted the pharmacy department to develop a personalized antibiotic use plan for
patients. On admission,we collected samples of wound secretion for bacterial culture.
Considering the possibility of infection, we empirically used piper acillin sodium and
sulbactam sodium for infection (4.5 g q8h iv) for 4 d. Based on the bacterial culture
findings of MRSA infection, we replaced the antibiotic with vancomycin (0.5 g q12h iv)
for 1 d, and performed the first operation on the same day. The patients were given
symptomatic treatment for uric acid reduction, detumescence, gastric protection, anti-
infection and nutritional support. The use of vancomycin (1 g q12h iv) was continued
for 5 d for anti-infection treatment until the second operation. After the second
operation, the patients were given oxygen inhalation, blood volume supplement, anti-
thrombotic, anti-infection and other symptomatic treatment. Additionally, vancomycin
(1 g q12h iv) was administered for 4 d to prevent infections. During this period, the
patient had a high fever and disturbance of consciousness again, and the laboratory
examination indicated that the inflammatory index was elevated. We changed the
antibiotics to vancomycin (1 g ql2Zh iv) combined with piperacillin sodium and

sulbactam sodium (4.5 g q8h iv) for 5 d. After the third operation, the secretion culture
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still showed MRSA infection. As such, we continued the vancomycin for injection (1 g
q12h iv) combined with piperacillin sodium and sulbactam Sodium (4.5 g q8h iv) for 8
d. When the patient's general condition had improved, we performed the fourth
operation. After the operation, we maintained the use of vancomycin for 1 d. After the
consultation and evaluation of the pharmacy department, we changed the antibiotic to
levofloxacin hydrochloride injection (0.6 g qd iv) for 5d and discontinued vancomycin
since the patient's infection had been controlled. During this period, the patient
suddenly developed agranulocytosis, which may have been caused by drugs, according
to the department of hematology. Therefore, we used recombinant human granulocyte
colony - stimulating factor (100 pg qd iv) for 6 d to improve leukocyte levels. Later, the
patient was diagnosed with HPS and was transferred to the department of hematology
for treatment. On the first day, we administered imipenem cilastatin sodium (1 g q8h iv)
combined with moxifloxacin hydrochloride and sodium chloride (0.1 g qd iv) for 1 d.
On the second day, we changed the antibiotic regimen to voriconazole (200 mg q12h iv)
for 2 d and linezolid (300 mL gq12h iv) for 6 d. After treatment, the patient's vital signs
gradually stabilized, followed by the performance of the fifth operation. After the
operation, the patient was given symptomatic treatment, such as oxygen inhalation,
albumin supplement, gastric protection, and nutritional support. No bacterial infection
was found in the secretions of patients after the operation. Considering that the related
inflammatory indexes were still high, we administered cefoperazone sodium and

sulbactam sodium (3 g bid iv) for 9 d.

OUTCOME AND FOLLOW-UP

After two months of treatment, his laboratory indexes finally returned to normal (Table
1), and the right ankle wound healed well. Under the guidance of the physical therapist,
the right ankle function gradually recovered. At his five month follow-up in outpatient
department, his right ankle was completely healed, and the joint function was good

(Figure 3).
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DISCUiSION

Gouty arthritis, caused by the deposition of monosodium urate crystals in the joints,
tendons, and surrounding soft tissues, is characterized by joint swelling, pain and
dysfunction!'>3l. According to a study in Taiwan, 43.6% of patients with gouty arthritis
have symptoms of sepsis. Because the early symptoms are joint swelling and severe
pain, these are often ignored by clinicians. As such, when these are finally detected, the
patients are already experiencing life-threatening symptomsl7l. The main reason for this
is that patients with a long history of gout or multiple subcutaneous gouty tophi
deposits are prone to local wound ulcers and staphylococcus aureus infectionl4l.
Staphylococcemia leads to the metastatic infection of inflammatory joints and the
deposition of joint crystals, and the local setting of inflammation and effusion induced
by monosodium urate provides an environment for the accumulation of blood - borne
microorganisms and the growth of bacterial7l. This explains why our patients repeatedly
developed sepsis and septic shock during hospitalization. Sepsis progresses rapidly.
Once it occurs, severe anti-inflammatory reactions may easily occur, causing the
patients to undergo immune cell apoptosis and eventually become complicated with
various diseases['>1l. This may be the main reason why our patient suddenly
developed HPS in the later stages of the disease. Therefore, early prevention, detection
and intervention are key in delaying the disease process. The main basis for the
diagnosis of sepsis includes a clear infectious disease, body temperature changes and
associated inflammatory markers('7], Given these, the selection of the appropriate
antibiotics is the main link in preventing the further progression of sepsis. Second, we
should actively remove infected tissues with obvious lesions and cut off the source of
infection[®], OQur patient had an infected - local gout stone ulceration on admission.
After admission, the wound appeared red, and swollen and was warm to the touch.
Laboratory examination revealed that the related inflammatory indices increased
sharply. The results of the bacterial culture suggested an MRSA infection. We took the
measures quickly. We conducted multidisciplinary consultations to develop an effective

antibiotic treatment plan; however, we effectively treated the MRSA infection, through
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surgical removal combined with local negative pressure drainage to remove the
infection focus. Although the patient still had an infection and even experienced shock
several times during the treatment, the infection was controlled and the patient’s life
was saved through active anti-infection treatment, which also proved that our treatment
measures were effective. This case provides valuable experience. To improve the
prognosis of patients with giant gouty tophi rupture, it is essential to carry out an early
bacterial culture of the secretions, cooperate with a multidisciplinary team, and
formulate the corresponding anti-infection treatment plan.

HPS is a rare and destructive immune-activated disease. The excessive inflammation
in secondary HPS is mainly associated with infectious, autoimmune or neoplastic
diseases. Furthermore, Pseudomonas aeruginosa and MRSA have been reported to be
associated with bacterial HPSI111920]. Although there is no relevant study regarding
secondary HPS induced by gout stone rupture, we believe that this mainly occurs due
to infection with MRSA, causing septic shock, destruction of immune activation, and
induction of HPS. Because of the rarity of this situation, it can be easily ignored by most
clinicians. Our case provides a good example of this. Although sepsis occurred many
times during the treatment period and HPS developed due to immune system damage
in the later stage, which induces HPS, our timely review of relevant indicators and
multidisciplinary consultation allowed for the active provision of effective treatment
measures, ultimately helping the patient recover. Therefore, we believe that for patients
with gouty tophi rupture, sepsis and immune system damage should be considered in
the early stage, and to avoide the occurrence of HPS. Moreover, a timely review of
relevant laboratory indicators, combined with multidisciplineary consultation is the key

to the successful treatment of the disease.

CONCLUSION

Sepsis complicated with secondary hemophagocytic syndrome induced by gouty tophi
rupture is extremely rare in the clinical setting. Timely and accurate diagnosis is very

important to save patients' lives.
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