Specialized Laboratory Services








Anatomic Pathology

The Anatomic Pathology Laboratory consists of the following: Cytopathology, Electron Microscopy, Histology, Immunofluorescence/Immunohistochemistry, and Fluorescent In Situ Hybridization (FISH) Laboratories.

• Cytopathology
The Cytology Laboratory performs cytologic examination of gynecologic and non-gynecologic specimens. Our fine-needle aspiration service includes an outpatient clinic for referred patients with superficial
and palpable lesions. The laboratory utilizes state-of-the- art liquid-based monolayer technology preparation for both gynecologic and non-gynecologic specimens.
• Electron Microscopy
The Electron Microscopy Laboratory provides a further diagnostic tool with identification of ultrastructural features.
• Histology
The Histology Laboratory performs a wide variety of routine histotechnologic procedures, histochemical stains, and in situ hybridization probes.
• Immunofluorescence/Immunohistochemistry
The Immunohistochemistry Laboratory performs over
100 antibodies on both tissue sections and cytology specimens.
• Fluorescent In Situ Hybridization (FISH) Laboratory The FISH laboratory performs fluorescent in situ hybridization on paraffin embedded tissue and some cytology specimens.

Blood Bank

The Blood Bank Laboratory provides blood type and screen testing and a full range of antibody identification services including panels, adsorptions, direct antiglobulin (Coombs) tests, eluates, titers, and phenotyping. The Blood Bank provides
70,000 blood products a year for transfusion.

Chemistry

The Chemistry Laboratory at Barnes-Jewish Hospital is made up of 6 areas: Specimen Receiving & Processing, General Chemistry, Special Chemistry, Toxicology & Therapeutic Drug Monitoring, Quality Assurance, and Assay Development.

• Specimen Receiving & Processing
The Receiving & Processing area receives and sorts patient specimens to be performed in Chemistry. Specimens are processed on 2 fully automated systems capable of identifying, centrifuging, aliquoting and sorting specimens for rapid delivery to the testing areas.
• General Chemistry
The General Chemistry area performs over 2 million STAT and routine profiles and individual tests annually on state-of-the-art equipment. The critical care cardiac workstation performs a troponin assay on the average of
1 every 8 minutes. Our mobile blood gas/chemistries unit is operated in the South Campus transplantation operating room to support liver transplant procedures.
• Special Chemistry
The Special Chemistry area performs many special hormone and tumor marker assays along with thyroid function tests, some serological tests, and manual chemistries. STAT as well as routine testing is provided for many of the Special Chemistry analytes. Special Intraoperative parathyrpid hormone (PTH) analysis is offered to support parathyroidectomy surgeries on both north and south campuses.
• Toxicology & Therapeutic Drug Monitoring
Testing for both Drugs of Abuse and therapeutic drugs is performed in Toxicology. Instrumentation includes automated immunoassay analyzers, liquid chromatography-tandem mass spectrometry (LC-MS/ MS), gas chromatography (GS), and thin layer chromatography (TLC). Both STAT and routine testing is offered.
• Quality Assurance
The Quality Assurance area provides monitoring of quality control and the Quality Improvement program utilizing a sophisticated computerized data system. They also provide in-house continuing education for the laboratory staff and support the Saint Louis University Doisy College of Health Sciences, Department of Clinical Laboratory Science.
• Assay Development
The Assay Development area investigates new methodologies and instrumentation for the laboratory. Working closely with Washington University Medical Directors and the field’s leading manufacturers, the development technologists maintain the Barnes-Jewish Hospital reputation as a leader in clinical chemistry research.












Hematology

The Hematology Laboratory is responsible for measurement of hematologic and hemostatic parameters as well as urinalysis and flow cytometry.

• Hematology
Employs a fully robotic hematology system capable of processing thousands of specimens a day providing complete blood cell counts, reticulocyte counts, and 5- part differentials as well as preparing and staining slides.
• Manual bench tests
Include cell counts on body fluids, erythrocyte sedimentation rates and crystal analysis on joint fluids.
• Hemoglobinopathy evaluation
Evaluation by HPLC and electrophoretic analysis of hemoglobin chains
• Hemostasis/thrombosis
— Comprehensive analysis of coagulation factors and inhibitors
— Evaluation for von Willebrand disease
— Evaluation of hypercoagulability syndromes
— Lupus anticoagulant testing
• Platelet function testing
— Platelet function screening with PFA-100 instrument
— Platelet aggregation with multiple agonists
performed on platelet rich plasma
• Urinalysis
— Automated urine chemistry
— Automated and manual urine sediment microscopy
• Flow Cytometry
The Flow Cytometry Laboratory performs assays for clinical diagnostic testing: T-cell and B-cell quantitation for immune status, leukemia/lymphoma immunopheno- typing, fetal hemoglobins, CD34 enumeration, and paroxysmal nocturnal hemoglobinuria (PNH).

HLA Tissue Typing

The HLA Tissue Typing Laboratory provides:

• Histocompatibility typing, matching and antibody screening for renal, hepatic, cardiac, pancreas and pulmonary transplantation.
• DNA typing for related and unrelated bone marrow transplantation.

• Single donor apheresis component therapy for patients with hematologic disorders.
• Class I and Class II phenotyping for disease association studies including HLA-B27 testing.

Class I typing consists of typing for HLA-A, -B, -C alleles and
Class II for HLA-DR and DQ alleles.

DNA typing is performed by the reverse dot-blot, sequence- specific primer techniques, and sequence-based typing for HLA-A,B,C; DRB1; DRB3; DRB4; DRB5; and DQB1

Immunology

The Clinical Immunology Laboratory performs diagnostic testing in 4 major areas: serologic markers of autoimmune disease, analysis of the complement system, serodiagnosis of infectious disease, and special protein studies for monoclonal protein detection. The Clinical Immunology Laboratory welcomes questions and consultations concerning all aspects of clinical diagnostic immunology.

• Serologic markers of autoimmune disease include:
— Antinuclear antigens by immunofluorescence
— Anti-DNA by immunofluorescence and radioimmunoassay
— Extractable nuclear antigens and anticardiolipin antibodies by enzyme-linked immunosorbent assay (ELISA)
— Rheumatoid factor
— Antimitochondrial, and smooth muscle antibodies by immunofluorescence
• Analysis of the complement system includes:
— Determination of total hemolytic complement
— C3, C4, and C1 esterase inhibitor levels by nephelometry
• Serodiagnosis of infectious disease include:
— Immune status to determine exposure by immunofluorescence, agglutination, or ELISA
— Syphilis testing by nontreponemal (RPR and
VDRL) and specific treponemal (FTA) tests
• Special protein studies performed include:
— Serum and urine protein electrophoresis
— Immunofixation of all abnormal serum and urine specimens
— Cryoglobulin studies on serum








Metabolic Genetics

Barnes-Jewish Hospital Laboratory refers testing for genetic metabolic diseases to the Metabolic Genetics Laboratory at St. Louis Children’s Hospital. The laboratory offers tests designed to screen for a range of genetic metabolic diseases. Amino acid and organic analysis are frequently performed together on specimens obtained from children suspected of having any of dozens of inborn errors of amino acid, organic acid, fatty acid, and carbohydrate metabolism disorders. Amino acids are analyzed by high-performance liquid chromatography, yielding quantitative results on 42 constituents. Organic acids are analyzed by gas chromatography-mass spectroscopy (GC-MS) yielding semiquantitative results on any of dozens of potentially diagnostically important constituents which might be found in abnormal amounts.

Other tests performed by this laboratory include volatile organic acids (propionic and isovaleric acids) analysis.

The laboratory has been actively involved in research and development of new technologies of special interest in pediatric medicine. These include the development of ibuprofen measurement by GC-MS and assessment of sensitivity of urine amino acid analysis for detection of hyperoxaluria.

Microbiology

The Microbiology Laboratory is responsible for isolation and identification of bacteria, mycobacteria, fungi, and parasites from specimens, as well as susceptibility and antigen testing. Molecular detection of Chlamydia trachomatis and Neisseria gonorrhoeae, molecular typing of bacteria, and molecular epidemiology services (bacterial strain typing) are performed in the Microbiology Laboratory. Virology is performed at St. Louis Children’s Hospital Laboratory. See “Virology” (this section).

Molecular Diagnostics

A broad selection of tests is available in 3 general categories:

• Molecular Oncology
• Molecular Genetics
• Pharmacogenetics

All tests are based on detection of specific genetic variations using isolated DNA or RNA. A variety of clinical specimens may be evaluated depending on the detection method used, including fresh, frozen and archival tissues.

Examples of these tests include the following:

• Beckwith-Wiedemann syndrome - abnormal
methylation
• BCR-ABL t(9;22) p210 by IS
• Cystic fibrosis
• Factor V Leiden mutation analysis
• Fragile X syndrome and fragile x-associated tremor and ataxia
• IGH gene rearrangements
• IGH hypermutation status
[bookmark: _GoBack]• NPM1Nucleophosmin gene mutation
• Prader-Willi and Angelman syndromes - abnormal methylation
• Prothrombin mutation analysis
• PML-RAR-alpha t(15;17) in acute promyelocytic leukemia
• Monitoring of hematopoietic stem cell transplant
engraftment – STR markers
• Hydatidiform mole verification – STR markers
• TCRG gene rearrangements
• UGT1A1 mutation detection - Irinotecan toxicity

For detailed information on these tests and more, see the Molecular Diagnostic Laboratory web site available at URL: pathology.wustl.edu/patientcare/moldiagnostic.php













Pheresis Center

The Pheresis Center provides services as both an inpatient and outpatient center. Specific features include:

• Single donor platelet collection - from a dedicated volunteer donor population, at 2 sites
• Whole blood collections
— Autologous donations - requiring orders for collection from the attending physician
• Manual therapeutic phlebotomy - for the treatment of specific hematologic disorders as prescribed by the attending physician
• Therapeutic pheresis - using state-of-the-art blood cell separators in the treatment of various disease processes
• Peripheral blood stem cell collections - for patients undergoing bone marrow transplant in conjunction with the Barnes-Jewish Hospital Bone Marrow Transplant Program
• Photopheresis - for patients requiring immunomodulation for cutaneous T-cell lymphoma, scleroderma, heart transplant rejection, lung transplant rejection, or graft-versus-host disease.

Point-of-Care Testing

The point-of-care testing (POCT) team maintains responsibility for the authorization and oversight of any laboratory testing done outside the Department of Laboratories within Barnes- Jewish Hospital, ie, point-of-care testing, near patient testing, bedside testing. The program is governed by the Clinical Laboratory Improvement Amendments, the College of American Pathologists, the Missouri Department of Health and Senior Services, and the Joint Commission on Accreditation of Healthcare Organizations.

Approved point-of-care testing must provide a clear benefit to patient care with respect to management of diagnosis, treatment, prevention, and/or safety over conventional laboratory testing. Authorization to perform POCT is granted to physician, nursing, and other qualified personnel who have been successfully trained and who annually successfully complete competency testing for the specified procedure. POCT within Barnes-Jewish Hospital includes waived and moderately complex testing. POCT is only performed using instruments, test kits, and technologies approved by the Department of Laboratories and the Washington University Department of Pathology & Immunology, Division of

Laboratory Medicine. Refer to the Point-of-Care Testing (POCT) Approved Testing Catalog, DT.01.01.01, for complete list of approved point-of-care tests, locations, instruments, test kits, and methods.

Virology

The Virology Laboratory at St. Louis Children’s Hospital offers a full range of testing for common viral agents isolated from adult and pediatric patients. Cell culture and shell-vial assays are the mainstay of offered tests. Specimens are received, processed, and inoculated into a variety of cell cultures which support the growth of common viral isolates. Inoculated cell cultures are then observed daily for the development of viral cytopathic effect. In an effort to provide a more timely diagnosis, the laboratory also offers rapid antigen detection tests for a variety of viral agents. These rapid assays rely on the use of monoclonal antibodies in fluorescent antibody test format to detect viral antigens in cells present in the specimen. Viruses detected in these rapid assays include: respiratory syncytial virus (RSV), influenza virus, parainfluenza viruses, adenovirus, and varicella-zoster virus (VZV). Recognizing the increased usage of antiviral drugs and concomitant development of resistance to these agents, the Virology Laboratory also offers susceptibility testing for isolates of herpes simplex virus (HSV) and cytomegalovirus (CMV) to the drugs acyclovir and ganciclovir. The laboratory also performs cell culture for Chlamydia.

The Molecular Virology section performs tests using PCR- based technology to specifically amplify and detect the presence of nucleic acid sequences from a variety of infectious disease agents in patient specimens.

Agents detected include the following organisms causing systemic infections: CMV, Epstein-Barr virus (EBV), human herpes virus type 6 (HHV-6), parvovirus B19, and Ehrlichia species. Blood is the specimen of choice for these agents. The laboratory also offers a test for the detection of Bartonella henselae the causative agent of another systemic illness, cat- scratch disease. For this agent, the specimen of choice is either lymph node tissue or lymph node aspirate. A second group of agents include those associated with infections of the central nervous system. These agents include: HSV, CMV, VZV, EBV, HHV-6, human polyomavirus JC, enteroviruses, and Toxoplasma gondii. The specimen of choice for these infections is spinal fluid. To rule out renal infection with the human polyomavirus BK, urine or blood specimens are tested. Lastly, testing for bacterial agents of whooping cough, Bordetella pertussis/Bordetella parapertussis is accomplished by testing nasopharyngeal swab specimens submitted in saline.











